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(54) DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a display 
device capable of withstanding strong impact without 
hindering the trend toward the larger area of a display 
screen, the smaller thickness of the device and the 
lighter weight of the device. 

SOLUTION: A casing member 7 is arranged apart a 
prescribed distance on the rear surface of a liquid 
crystal panel 1 . A display plate 9 having transparent 
parts to allow the viewing of the display region of the 
liquid panel 1 is arranged on the front surface of the 
liquid crystal panel 1. A first elastic member 8 is 
arranged between the liquid crystal panel 1 and the 
casing member 7 in the position enclosing the display 
region of the liquid crystal panel 1 to form an 
approximately hermetic space 12 enclosed by the 
first elastic member 8, liquid crystal panel 1 and the 
casing member 7. Further, a second elastic member 
1 1 is arranged between the liquid crystal panel 1 and 
the display plate 9 in position enclosing the display 

region of the liquid crystal panel 1 to form an approximately hermetic space 13 enclosed by 
the second elastic member 1 1 , the liquid crystal panel 1 and the display plate 9. The impact 
is absorbed by the air damper effect of the approximately hermetic spaces 12, 13 and the 
elastic force of the respective elastic members 8, 1 1 according to such constitution, by 
which the impact resistance performance is enhanced. 
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CLAIMS 



[Claim(s)] 

[Claim l] Display characterized by what 
was made to be placed between 
********** ky elastic member 
between the front face of this display 
panel, and this plotting board, and 
between the rear face of this display 
panel, and this supporter material in the 
display which has the supporter material 
for supporting a display panel, the drive 
circuit for driving this display panel, the 
plotting board prepared in the front face 
of this panel, and this panel and this 
drive circuit. 

[Claim 2] In the display with which 
predetermined distance was separated at 
the tooth back of the panel for a display, 
the housing member has been arranged, 
and the plotting board which has the area 
pellucida in the front face of this panel 
has been arranged, in the position 
surrounding the viewing area of the 
aforementioned panel As if the 
abbreviation closed space which arranges 
the 1st elastic member between this 
panel and the aforementioned housing 
member, and is surrounded by this 1st 
elastic member, the aforementioned 
panel, and the aforementioned housing 
member is formed, both Display 
characterized by what the 2nd elastic 
member has been arranged between this 



panel and the aforementioned plotting 
board, and the abbreviation closed space 
surrounded by this 2nd elastic member, 
this panel, and this plotting board was 
formed for in the position surrounding 
the viewing area of the aforementioned 
panel. 

[Claim 3] In the display with which 
predetermined distance was separated at 
the tooth back of the panel for a display, 
and the housing member has been 
arranged, and the plotting board to which 
this panel is supported by the 
aforementioned housing member, and has 
this area pellucida in the front face of this 
panel further by the panel holddown 
member has been arranged In the 
position which arranges the 1st elastic 
member between this panel and the 
aforementioned panel stationary plate, 
and surrounds the viewing area of the 
aforementioned panel in the position 
surrounding the viewing area of the 
aforementioned panel While arranging 
the 2nd elastic member between this 
panel and the aforementioned plotting 
board As if the abbreviation closed space 
which arranges the 3rd elastic member 
between this panel stationary plate and 
the aforementioned housing member, and 
is surrounded by this 1st elastic member, 
the 3rd elastic member, the 
aforementioned panel, and the 
aforementioned housing member is 
formed, both Display characterized by 
what the abbreviation closed space 
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surrounded by this 2nd elastic member, 
this panel, and this plotting board was 
formed for. 

[Claim 4] Display according to claim 3 
characterized by what the 4th elastic 
member has been arranged for between 
the periphery section of the 
aforementioned panel stationary plate, 
and the aforementioned housing member. 
[Claim 5] Display according to claim 2 or 
3 with which the size of the direction 
where a hoop direction and the 
cross-section configuration of the 1st 
elastic member of the above cross at right 
angles rather than a vertical size to the 
flat surface of the aforementioned panel 
is characterized by what is constituted 
small. 

[Claim 6] The claims 2 and 3 
characterized by what the rubber degree 
of hardness of the 1st elastic member of 
the above is 50 or less degrees, display of 
five given in any 1 term. 
[Claim 7] The area pellucida of the 
aforementioned plotting board is display 
according to claim 2 or 3 characterized by 
what consists of chemically strengthened 
glasses. 

[Claim 8] Display according to claim 2 or 
3 characterized by what the 
aforementioned plotting board makes the 
optical film with a binder which gave 
diffusion process rival to both sides of a 
transparent substrate, and is formed in 
them for. 

[Claim 9] The claim 2 to which the 



aforementioned housing member is 
characterized by what consists of back 
lights which irradiate light at a panel, or 
display of four given in any 1 term. 
[Claim 10] Display according to claim 2 or 
3 with which the degree of hardness of 
the 2nd elastic member of the above is 
smaller than the degree of hardness of 
the 1st elastic member of the above with 
display, or is characterized by the equal 
thing. 

[Claim 11] Display according to claim 3 
with which the degree of hardness of the 
3rd elastic member of the above is 
smaller than the degree of hardness of 
the 1st elastic member of the above with 
display, or is characterized by the equal 
thing. 

[Claim 12] The 2nd elastic member of the 
above is display of a claim 2 and three 
publications characterized by what is 
perpendicularly compressed to the flat 
surface of this panel. 
[Claim 13] Display according to claim 3 
characterized by what the 3rd elastic 
member of the above is perpendicularly 
compressed for to the flat surface of the 
aforementioned panel. 
[Claim 14] Display according to claim 2 or 
3 characterized by what the 
specification-part material which 
regulates vertical movement to the 
aforementioned panel holddown member 
has been arranged for in the display with 
which the circuit board which drives the 
aforementioned panel on the 
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aforementioned panel holddown member 
has been arranged. 

[Claim 15] The aforementioned panel is 
display of three claims 1 and 2 and given 
in any 1 term characterized by what 
consists of smecticliquid-crystal panels. 
[Claim 16] sheathing which forms space 
in the interior a member this sheathing 
- the 1st plate-like part material 
arranged so that the inside of a member 
may be met this - the elastic member 
arranged, respectively between the 2nd 
plate-like part material arranged by 
separating a predetermined gap at the 
1st plate-like part material, the panel for 
a display arranged among these 
plate-like part material, and the 
plate-like part material of the above 1st 
and the aforementioned panel, and 
between the plate-like part material of 
the above 2nd, and the aforementioned 
panel It is the display equipped with the 
above and is characterized by what 
supporter material has been arranged for 
in the gap of the plate-like part material 
of the above 2nd, and the aforementioned 
sheathing member. 

[Claim 17] the aforementioned supporter 
material - the plate-like part material of 
the above 2nd, or the aforementioned 
sheathing the display according to 
claim 16 characterized by the thing it 
comes to fix to either of the members 
[Claim 18] the aforementioned supporter 
material - the plate-like part material of 
the above 2nd, and the aforementioned 



sheathing - the display according to 
claim 16 characterized by the thing it 
comes to fix to the both sides of a member 
[Claim 19] The claim 16 which the 3rd 
plate-like part material is arranged 
between the plate*like part material of 
the above 2nd, and the aforementioned 
panel, and comes to arrange an elastic 
member between the aforementioned 
panel and the plate-like part material of 
the above 3rd, and between the plate-like 
part material of the above 3rd, and the 
plate-like part material of the above 2nd, 
respectively, or display of 18 given in any 
1 term. 

[Claim 20] Display according to claim 19 
with which the aforementioned sheathing 
member comes to support the plate-like 
part material of the above 3rd through an 
elastic member. 

[Claim 21] The claim 16 characterized by 
what the plate-like part material of the 
above 2nd is back light equipment, or 
display of 20 given in any 1 term. 
[Claim 22] The claim 16 characterized by 
what is been side light type back light 
equipment with which the plate-like part 
material of the above 2nd consists of the 
light source arranged around a 
transparent material and this 
transparent material, or display of 20 
given in any 1 term. 

[Claim 23] the liquid crystal by which the 
aforementioned panel has been arranged 
in the substrate of the couple arranged in 
parallel, and the substrate gap of these 
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couples while the electrode was formed - 
a shell " the display of 22 a claim 16 or 
given in any 1 term 
[Claim 24] The claim 16 to which the 
aforementioned panel is characterized by 
what a smectic liquid crystal is included 
for, or display of 22 given in any 1 term. 
[Claim 25] Display characterized by the 
thing infix the 1st elastic member 
between the aforementioned internal unit 
and the aforementioned case, and it was 
made for the bending moment 
accompanying deformation of the 
aforementioned case not to get across to 
the aforementioned internal unit in the 
display equipped with the internal unit 
which has a display panel, and the case 
in which this internal unit is attached. 
[Claim 26] Display according to claim 25 
which the aforementioned internal unit 
****s to the aforementioned case, and is 
stopped and made into it, and is 
characterized by what the 1st elastic 
member of the above was infixed for 
between the aforementioned internal unit 
and the aforementioned case in the 
portion by which the screw-thread stop 
was carried out [ aforementioned ]. 
[Claim 27] The 1st and 2nd members by 
which the aforementioned internal unit 
opened the predetermined gap and has 
been arranged, The 2nd elastic member 
arranged between the display panel 
arranged in these [ 1st ] and the 
predetermined gap of the 2nd member, 
and the 1st member of the above and the 



aforementioned panel, While forming the 
space which has the 3rd elastic member 
arranged between the 2nd member of the 
above, and the aforementioned panel, and 
carried out abbreviation sealing by the 
aforementioned panel, the 1st member of 
the above, and the 2nd elastic member of 
the above Display according to claim 25 
or 26 characterized by what the space 
which carried out abbreviation sealing by 
the aforementioned panel, the 2nd 
member of the above, and the 3rd elastic 
member of the above was formed for. 
[Claim 28] The 3rd member is arranged 
between the 2nd member of the above, 
and the aforementioned display panel, 
between this 3rd member and the 
aforementioned display panel and 
between the 3rd member of the above, 
and the 2nd member of the above Display 
according to claim 27 characterized by 
what the space which has arranged the 
3rd elastic member of the above, 
respectively, and carried out abbreviation 
sealing by the aforementioned panel, the 
3rd elastic member of the above, the 3rd 
member of the above, and the 2nd 
member of the above was formed for. 
[Claim 29] Display according to claim 28 
characterized by what the 3rd member of 
the above has opening, it is attached in 
the 3rd member of the above so that the 
aforementioned panel may blockade the 
aforementioned opening, and the 
aforementioned opening and the picture 
field of the aforementioned panel 
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correspond. 

[Claim 30] the elastic section infixed 
between the panel fixed part in which the 
3rd member of the above has opening and 
the aforementioned panel is attached, the 
anchoring section attached in the 2nd 
member of the above, and these panel 
fixed part and the anchoring section - a 
shell " display according to claim 28 or 29 
[Claim 31] The claim 27 characterized by 
what the 2nd member of the above is a 
member of a tabular, or display of 30 
given in any 1 term. 
[Claim 32] The claim 27 which the 2nd 
member of the above is back light 
equipment, and is characterized by what 
light is irradiated for from this 2nd 
member to the aforementioned display 
panel, or display of 30 given in any 1 term. 
[Claim 33] the light source with which 
the 2nd member of the above has been 
arranged near a transparent transparent 
material and this transparent material — 
a shell " display according to claim 32 
[Claim 34] Display according to claim 32 
with which a transparent acrylic board 
comes to form the aforementioned 
transparent material. 
[Claim 35] Display according to claim 34 
characterized by what the optical 
diffusion means was stuck for on the field 
which counters the aforementioned panel 
in the aforementioned transparent 
material. 

[Claim 36] The claim 32 characterized by 
what the optical diffusion means has 



been arranged for at opening of the 3rd 
member of the above, or display of 35 
given in any 1 term. 

[Claim 37] The claim 27 to which the 1st 
member of the above is transparent 
plate -like part material, and the content 
of a display of the aforementioned panel 
is characterized by the thing it enabled it 
to recognize through the 1st member of 
the above, or display of 36 given in any 1 
term. 

[Claim 38] The claim 25 characterized by 
what the 1st elastic member of the above 
is a product made of rubber, or display of 
37 given in any 1 term. 
[Claim 39] The claim 27 characterized by 
what the above 2nd and the 3rd elastic 
member are the products made of rubber, 
or display of 38 given in any 1 term. 
[Claim 40] the electrode by which the 
aforementioned panel was formed in the 
substrate of a couple, and the front face of 
these substrates, the liquid crystal 
arranged in the gap of these substrates, 
and a shell — and the display of 39 the 
claim 27 which comes to connect the 
circumference circuit board of IC for a 
drive for driving this panel, and this IC 
for a drive with the aforementioned panel, 
or given in any 1 term 
[Claim 41] The aforementioned panel is 
display according to claim 16 
characterized by what a smectic liquid 
crystal is included for. 
[Claim 42] The aforementioned drive 
circuit is display according to claim 1 
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characterized by what this wiring is 
connected to this panel for including 
flexible wiring. 

[Claim 43] The aforementioned drive 
circuit is display according to claim 1 
characterized by what the rigid circuit 
board and the flexible wiring substrate 
which has IC chip for a drive are included 
for. 

[Claim 44] The aforementioned drive 
circuit is display according to claim 1 
characterized by what is allotted without 
minding this elastic member on this 
supporter material. 
[Claim 45] The aforementioned drive 
circuit is display according to claim 1 
characterized by what is allotted possible 
[ movement on this supporter material ]. 
[Claim 46] The aforementioned elastic 
member is display according to claim 1 
characterized by what this panel is 
pinched for. 

[Claim 47] This elastic member is display 
according to claim 1 characterized by 
what is allotted out of the effective 
viewing area of this panel. 
[Claim 48] The aforementioned panel is 
display according to claim 1 characterized 
by what it has for many resins joined to 
the inside of both these substrates 
between the substrates of a couple. 
[Claim 49] This resin is display according 
to claim 48 characterized by what is been 
an epoxy resin. 

[Claim 50] Display according to claim 49 
characterized by what it has for the seal 



member which consists of an epoxy resin 
which closes the circumference of this 
substrate. 

[Claim 51] The claim 48 characterized by 
what it has a smectic liquid crystal for 
between these substrates, or display of 50 
given in any 1 term. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention 
belongs] this invention relates to display 
with the shock relief structure where it 
can prevent that especially the shock 
from the outside has a bad influence on a 
display device, about the display used for 
a television set, a video projector, the 
terminal of a computer, a video-camera 
recorder, a car- navigation system, etc. 
[0002] 

[Description of the Prior Art] When a 
plasma element, an electro claw I 
element, DMD, a liquid crystal device, etc. 
are shown in a display device and all are 
really shocked from the exterior, there is 
a possibility of having a bad influence on 
a display property. 

[0003] Of course, although it returns to 
the state where a good display can be 
performed, in many cases even if shocked, 
the structure where a shock from the 
outside is not got anyway strongly is 
desirable. 

[0004] It is not practical although 
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indicated by JP,2 178625;A about such 
shock-resistant structure. The 
shock-resistant structure at the time of 
attaching IC for a drive in this official 
report especially at a display device is not 
described at all. 
[0005] On the other hand, the 
shock-resistant structure of connection 
with the connection of Drive IC and a 
display device, or Drive IC and a control 
circuit is proposed in USPS, 150,231. 
[0006] Hereafter, about shock- resistant 
structure, a liquid crystal display is 
mentioned as an example and explained. 
[0007] When the liquid crystal panel as a 
display panel was conventionally fixed to 
a liquid crystal display and the load was 
applied to the liquid crystal panel, the 
liquid crystal panel distorted by this, the 
stacking tendency of liquid crystal 
deteriorated, or the shock and vibration 
which are added to liquid crystal 
equipment were transmitted to the liquid 
crystal panel, and there were problems, 
like the stacking tendency of liquid 
crystal changes and quality of image 
deteriorates. The problem mentioned 
above tends to produce especially a 
smectic liquid crystal, and the fixed 
methods following until now are taken. 
[0008] Drawing 28 shows the cross 
section of display. 

[0009] As shown in 100A of drawing 28 , 
adhesives 8 are applied to the opening 
periphery of the panel stationary plate 17, 
a liquid crystal panel 1 is carried on this, 



and after pasting up and fixing, the 
circuit board (henceforth a driver board) 
5 which has the duty of a signal and 
current supply in IC4 for a liquid crystal 
drive built by the TAB method is fixed to 
the panel stationary plate 17. Next, the 
aforementioned panel stationary plate 17 
is supported through an elastic member 
21 at ****** to opening of the 
stationary-plate supporter material (back 
light supporter material) 26, and the 
lower part and the upper part are made 
into an abbreviation closed space. 
[0010] Here, the reason for making the 
lower part of a liquid crystal panel and 
the upper part into abbreviation sealing 
structure is explained. As shown in 100B 
of drawing 29, when liquid crystal 
equipment falls in the direction of +y, 
since the panel stationary plate 17 is 
supported by the elastic member 21, it 
moves in the direction of +y. Since the 
lower part of a liquid crystal panel has 
sealing structure at this time, the air 
within sealing structure cannot escape 
outside, but is compressed. The air 
damper effect is acquired with the 
reaction force of this compression, and 
the shock added to the liquid crystal 
panel 1 is eased. Therefore, deformation 
of a liquid crystal panel 1 can be 
suppressed and degradation of a stacking 
tendency or quality of image is prevented. 
[0011] 

[Problem(s) to be Solved by the 
Invention] However, although it is 
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equipment which needs to enlarge a 
screen size, turning thhrshape-izing and 
lightweight, and has shock- resistant 
structure how, it is not easy to raise shock 
resistance further, fulfilling this 
condition. 

(1) As especially shown in 100B of 
drawing 29, when a shock joins liquid 
crystal equipment for example, in the 
direction of +y, a liquid crystal panel 1 
also moves in the direction of +y, and 
since the panel stationary plate 17 and 
the elastic member 2 1 are arranged 
mostly at the coplanar, as shown in this 
drawing, they deform into a bow. The flow 
stress of the panel stationary plate 17 at 
this time may be transmitted to a panel 
through adhesives 8, a liquid crystal 
panel 1 may deform, and the stacking 
tendency of a liquid crystal panel 1 and 
degradation of quality of image may take 
place. 

(2) Moreover, since the panel stationary 
plate 17 which is fixing the liquid crystal 
panel 1 and the liquid crystal panel 1 
moves freely the distance which can fully 
absorb a shock, the large distance size of 
the panel stationary plate 17 of an elastic 
member 21 and the supporter material 10 
has been taken. For this reason, the 
frame of a liquid crystal display becomes 
large. 

(3) since [ moreover, ] the panel 
stationary plate 17 which is fixing the 
liquid crystal panel 1 and the liquid 
crystal panel moves the distance which 



can fully absorb a shock - between the 
plotting board 9 and a liquid crystal 
panel 1, and a liquid crystal panel 1 and 
lighting " it is considerably separated 
between members 25 For this reason, 
liquid crystal equipment becomes thick. 

(4) Moreover, although it is necessary to 
perform non-glare processing which has a 
strong haze value in order to suppress 
surface reflection of the front face of the 
plotting board 9, if the distance of the 
plotting board 9 and a liquid crystal 
panel 1 is separated in this way, the 
character displayed on a liquid crystal 
panel 1 will stop being able to fade easily. 

(5) Moreover, if the distance of the 
plotting board 9 and a liquid crystal 
panel 1 is separated in this way when it 
equips with a touch panel on the plotting 
board 9 if needed (not shown) and a nib 
will touch, the distance of a member and 
a liquid crystal panel 1 will separate, 
parallax will arise, and there is a 
possibility that a pen may, as a result, 
describe the portion on a screen not to 
touch, and an input may go wrong. 

(6) furthermore, the upper part of the 
driver board 5 for signal supply to a 
liquid crystal panel 1, the panel 
stationary plate 17, IC4 for a liquid 
crystal drive, and IC4 for a liquid crystal 
drive, and the whole elastic member 21 - 
and it is necessary to prepare an 
abbreviation closed space caudad 
However, the high cost for having to 
make the hole 16 which lets the cable 15 
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grade for supplying a signal to driver 
board 5 grade from a control board 14 
pass in the member which forms closed 
space, such as the plotting board 
supporter material 10 which is fixing the 
plotting board 9, and raising sealing 
nature to it had arisen. 
[0012] this invention aims at offer of the 
display which can bear a strong shock, 
without being made in view of the 
technical problem mentioned above, and 
barring large -area-izi-ng of the display 
screen, thin-shape-izing of equipment, 
and lightweight-ization of equipment. 
[0013] Even if it puts side by side an 
input means like a pen input or a touch 
panel as another purpose of this 
invention, it is in offering display without 
degradation of the display property by 
input operation. 
[0014] 

[Means for Solving the Problem] The 
drive circuit for this invention being 
made in view of the above-mentioned 
situation, and driving a display panel and 
this display panel, In the display which 
has the supporter material for supporting 
the plotting board prepared in the front 
face of this panel, and this panel and this 
drive circuit, it is characterized by 
making an elastic member placed 
between each between the front face of 
this display panel, and this plotting board, 
and between the rear face of this display 
panel, and this supporter material. 
[0015] 



[Embodiments of the Invention] 
Hereafter, the gestalt of operation of this 
invention is explained along with a 
drawing. 

[0016] Drawing 1 shows the cross section 
of the display by the gestalt of 1 operation 
of this invention. Here, a sign 1 is a 
display panel as a display device, a sign 4 
is flexible film wiring which has IC chip 
for a drive, a sign 5 is the rigid circuit 
board which supplies a signal to this chip, 
and these constitute the drive circuit for 
driving a display panel 1. Moreover, for 
an elastic member and a sign 9, the 
plotting board and a sign 10 are [ a sign 7 
/ the case as supporter material, and a 
sign 8 / an elastic member and the signs 
12 and 13 of plotting board supporter 
material and a sign 11 ] abbreviation 
closed space. 

[0017] In the display with which the 
member 7 has been arranged and the 
plotting board 9 which has the area 
pellucida which can check the viewing 
area of this panel by looking in the front 
face of a panel has been arranged that is, 
- the gestalt of 1 operation of this 
invention - the tooth back of a display 
panel 1 " predetermined distance — 
separating - a housing - the position 
surrounding the viewing area of the 
aforementioned panel — this panel 1 and 
the aforementioned housing - the 1st 
elastic member 8 being arranged between 
members 7, and both as if the 
abbreviation closed space surrounded by 
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this 1st elastic member 8, the 
aforementioned panel 1, and the 
aforementioned housing member being 
formed It is characterized by having 
arranged the 2nd elastic member 11 
between this panel 1 and the 
aforementioned plotting board 9, and 
forming the abbreviation closed space 
surrounded by this 2nd elastic member 
11, the panel 1, and the plotting board 9 
in the position surrounding the viewing 
area of the afore mentioned panel 1. 
[0018] Moreover, with the gestalt of 1 
operation of this invention, separate 
predetermined distance at the tooth back 
of a panel, and a housing member is 
arranged. In and the position where this 
panel surrounds the viewing area of the 
aforementioned panel in the display with 
which the plotting board which is 
supported by the aforementioned housing 
member and has further the area 
pellucida which can check the viewing 
area of this panel by looking in the front 
face of this panel has been arranged by 
the panel holddown member In addition 
to arranging the 1st elastic member 
between this panel and the 
aforementioned panel stationary plate, 
the 3rd elastic member is arranged 
between this panel stationary plate and 
the aforementioned housing member. As 
if the abbreviation closed space 
surrounded by this 1st elastic member, 
the 3rd elastic member, the 
aforementioned panel, and the 



aforementioned housing member is 
formed, both It is characterized by having 
arranged the 2nd elastic member 
between this panel and the 
aforementioned plotting board, and 
forming the abbreviation closed space 
surrounded by this 2nd elastic member, 
the panel, and the plotting board in the 
position surrounding the viewing area of 
the aforementioned panel. 
[0019] Moreover, with the gestalt of 1 
operation of this invention, it is 
characterized by having arranged the 4th 
elastic member between the periphery 
section of the aforementioned panel 
stationary plate, and the aforementioned 
housing member. 

[0020] In addition, it is desirable for the 
size of the direction where the 
cross-section configuration of the 1st 
elastic member of the above intersects 
perpendicularly rather than a vertical 
size to the flat surface of the 
aforementioned panel at a hoop direction 
in the above-mentioned case to make it 
small. 

[0021] Furthermore, it is desirable that 
the rubber degree of hardness of the 1st 
elastic member of the above is 50 or less 
degrees. 

[0022] Moreover, the area pellucida of the 
aforementioned plotting board may make 
the optical film with a binder which 
consisted of chemically strengthened 
glasses or gave diffusion process to both 
sides of a transparent substrate for the 
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plotting board rival, and may form it. 
[0023] Moreover, the aforementioned 
housing member may consist of back 
lights which irradiate light on a panel. 
[0024] Moreover, it is made equal 
whether it is smaller than the degree of 
hardness of the 1st elastic member of the 
above in the degree of hardness of the 
2nd elastic member of the above. 
[0025] Furthermore, it is made equal 
whether it is smaller than the degree of 
hardness of the 1st elastic member of the 
above in the degree of hardness of the 3rd 
elastic member of the above. 
[0026] And to the front face of a panel, 
the 2nd elastic member of the above is 
compressed perpendicularly, and is 
arranged. 

[0027] Furthermore, to the front face of 
the aforementioned panel, the 3rd elastic 
member of the above is compressed 
perpendicularly, and is arranged. 
[0028] Moreover, in the display with 
which the circuit board which drives the 
aforementioned panel on the 
aforementioned panel holddown member 
has been arranged, the specification-part 
material which regulates vertical 
movement to the aforementioned panel 
holddown member is arranged. 
[0029] In addition, if it applies to a 
smectic-liquidxrystal panel with this 
invention, a remarkable effect will arise. 
[0030] Since this invention is constituted 
as mentioned above, even if a strong 
shock joins display, it can prevent the 



stacking tendency of a display panel, 
degradation of quality of image, and 
destruction of electric joint material and 
the blank of a joint, and becomes possible 
[ offering reliable display ]. 
[0031] Drawing 2 shows the gestalt of 
another operation of this invention, and 
this includes the basic structure of 
drawing 1 . 

[0032] sheathing to which the liquid 
crystal equipment shown in drawing 2 
supports the internal unit 2 and this 
internal unit 2 - it has the member 3 
[0033] among these, sheathing " the 
member 3 has space inside and has lobe 
3a projected in this space moreover, 
sheathing - opening 3b is formed in the 
upper surface of a member 3 
[0034] On the other hand, the internal 
unit 2 is equipped with the plotting board 
supporter material 10. this plotting board 
supporter material 10 - the upper 
surface - sheathing - it arranges so that 
a member 3 may be met " having " **** 
- sheathing - opening 10a is formed in 
the position corresponding to opening 3b 
of a member 3 moreover, opening 
marginal part 10b in the plotting board 
supporter material 10 - sheathing - it is 
bent so that a crevice 6 may be formed 
between opening marginal part 3c of a 
member 3, and the transparent plotting 
board (1st plate -like part material) 9 
inserts in a crevice 6 - having *• the 
plotting board 9 - sheathing - it is 
arranged so that the inside of a member 3 
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may be met Moreover, margo-inferior 10c 
of the plotting board supporter material 

10 is bent outside, and forms the flange, 
and the panel stationary plate (2nd 
plate like part material) 7 is arranged so 
that this flange may be met. and this 
panel stationary plate 7 and the plotting 
board supporter material 10 sheathing 
- it is ****ed, stopped and carried out to 
lobe 3a of a member 3, and - Moreover, 
the plotting board 9 and the panel 
stationary plate 7 separate a 
predetermined gap, and are arranged, 
and the liquid crystal panel 1 is arranged 
in those gaps. In addition, this liquid 
crystal panel 1 has the glass substrate of 
the couple arranged in parallel while an 
electrode is formed, and liquid crystal is 
pinched by the substrate gap. Moreover, a 
polarization film (un- illustrating) is stuck 
on a vertical side, and the liquid crystal 
panel 1 doubles and has a function as a 
polarizing plate. On the other hand, 
between the plotting board 9 and the 
liquid crystal panel 1, the elastic member 

11 is arranged so that the viewing area of 
a liquid crystal panel 1 may be 
surrounded, and a closed space 13 is 
formed of a liquid crystal panel 1, the 
plotting board 9, and the elastic member 
11. Moreover, between the panel 
stationary plate 7 and the liquid crystal 
panel 1, the elastic member 8 is arranged 
so that the viewing area of a liquid 
crystal panel 1 may be surrounded, and a 
closed space 19 is formed of the liquid 



crystal panel 1, the panel stationary plate 
7, and the elastic member 8. Furthermore, 
TAB4 which is the flexible pririted-circuit 
film with which IC for a drive was 
mounted in the firont face is connected to 
this liquid crystal panel 1, and the 
circumference circuit board (it considers 
as a "driver board" hereafter) 5 of IC for a 
drive is connected to this TAB4. And this 
driver board 5 is being fixed to lobe 7a of 
the panel stationary plate 7 by the screw, 
the presser-foot implement, etc. Moreover, 
on the other hand, the substrate for panel 
control (un-illustrating) is being fixed to 
the inferior surface of tongue of the panel 
stationary plate 7. This substrate for 
panel control is connected to the liquid 
crystal panel 1 through non-illustrated a 
cable and the driver board 5. 
[0035] Now, when the acceleration 
accompanying a shock acts in the 
direction of illustration +Y, a liquid 
crystal panel 1 tends to move in this 
direction. However, the space 19 sealed 
functions as an air damper, and 
movement and deformation of a liquid 
crystal panel 1 are suppressed by the 
elasticity of an elastic member 8. 
Consequently, the stacking tendency of a 
liquid crystal panel 1 and degradation of 
quality of image are prevented. 
[0036] Moreover, when the acceleration 
accompanying a shock acts in the 
direction of -Y of drawing 3 , space 13 
functions as an air damper, movement in 
this direction of a liquid crystal panel 1 is 
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suppressed by the elasticity of an elastic 
member 11, and the same effect is 
acquired. 

[0037] However, a screen size 
big-screen-izes to 17 inches or more, and 
when the acceleration accompanying a 
shock is excessive, internal unit 2 the 
very thing deforms, as shown in drawing 
3 , and also transforms the panel 
stationary plate 7 and a liquid crystal 
panel 1 in connection with deformation of 
this internal unit 2, and there is a 
possibility that the stacking tendency 
and quality of image of a liquid crystal 
panel 1 may deteriorate. 
[0038] then, sheathing which forms space 
in the interior with the gestalt of still 
more nearly another operation of this 
invention - with a member 3 this 
sheathing the 1st plate-like part 
material 9 arranged so that the inside of 
a member may be met " this - with the 
2nd plate-like part material 7 arranged 
by separating a predetermined gap at the 
1st plate-like part material 9 The elastic 
members 11 and 8 arranged, respectively 
between the display panel 1 arranged 
among these plate-like part material, and 
the plate-like part material 9 of the above 
1st and the aforementioned display panel 
1, and between the plate-like part 
material 7 of the above 2nd, and the 
aforementioned display panel 1, 
**************** getting - the 

plate-like part material 7 of the above 
2nd, and the aforementioned sheathing - 



supporter material has been arranged in 
the gap with a member 3 in this case, the 
aforementioned supporter material - the 
plate like part material of the above 2nd, 
or the aforementioned sheathing ■■ it 
comes to be fixed to either of the members 

you may make it like moreover, the 
aforementioned supporter material — the 
plate-like part material of the above 2nd, 
and the aforementioned sheathing - it 
comes to be fixed to the both sides of a 
member -- it is desirable when it is made 
like furthermore, the 3rd plate-like part 
material is arranged between the 
plate-like part material of the above 2nd, 
and the aforementioned display panel, 
and it comes to arrange an elastic 
member between the aforementioned 
display panel and the plate-like part 
material of the above 3rd, and between 
the plate-like part material of the above 
3rd, and the plate-like part material of 
the above 2nd, respectively - you may 
make it like in this case, the 
aforementioned sheathing member comes 
to support the plate -like part material of 
the above 3rd through an elastic member 
- it is desirable when it is made like 
moreover, the plate-like part material of 
the above 2nd is back light equipment -- 
you may make it like furthermore, the 
plate-like part material of the above 2nd 
is side light type back light equipment 
which consists of the light source 
arranged around a transparent material 
and this transparent material - you may 
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make it like furthermore, the liquid 
crystal by which the aforementioned 
display panel has been arranged in the 
substrate of the couple arranged in 
parallel, and the substrate gap of these 
couples while the electrode was formed - 
since — you may make it become 
moreover, the aforementioned panel 
contains a smectic liquid crystal - you 
may make it like 

[0039] even if it is going to move based on 
composition above so that too much shock 
may be given to display and the plate-like 
part material of the above 2nd may 
approach the aforementioned sheathing 
member - this - since supporter material 
is arranged in the gap of the 2nd 
plate-like part material and this 
sheathing member, this movement is 
suppressed and deformation of the 2nd 
plate-like part material is also 
suppressed consequently - this - 
movement and deformation of a display 
panel which are supported by the 2nd 
plate-like part material through the 
elastic member also decrease 
[0040] Various display in consideration of 
shock resistance is proposed. Drawing 4 
shows the example. 

[0041] The liquid crystal display shown in 
drawing 4 is equipped with the vertical 
cases 3d and 3e (hereafter referred to as 
"d [ of top cases / 3" ], and "bottom case 
3e") constituted possible [ opening and 
closing ], among these case opening 3b is 
formed in 3d of top cases. Moreover, boss 



section 3a is formed in 3f of rear faces of 
3d of this top case, and the internal unit 2 
is attached in this boss section 3a with 
the screw thread BT. 

[0042] This internal unit 2 has the panel 
stationary plate (the 2nd member) 7 
which is transparent plate-like part 
material, and protruding line section 7a 
is formed in the upper surface at this 
panel stationary plate 7. Moreover, this 
internal unit 2 has the plotting board 
attachment component 10. The edge is 
attached in the panel stationary plate 7 
with the screw thread etc. 
(un- illustrating), the other portion 
estranges this plotting board attachment 
component 10 from the panel stationary 
plate 7, and space is formed with the 
panel stationary plate 7. Moreover, 
opening 10a is formed in the field 
corresponding to case opening 3b 
mentioned above, and marginal part 10b 
of this opening 10a is caudad bent by this 
plotting board attachment component 10 
over the opening perimeter. And the 
transparent plotting board (the 1st 
member) 9 is inserted in this marginal 
part 10a, and blockades opening 10a. 
[0043] By the way, the liquid crystal 
panel 1 is arranged between the panel 
stationary plate 7 and the plotting board 
9. This liquid crystal panel 1 has the 
glass substrate of the couple arranged in 
parallel, and the transparent electrode is 
formed in the front face of these 
substrates, respectively. Moreover, liquid 
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crystal is arranged in the gap of these 
substrates. Furthermore, the polarization 
film is stuck on the vertical side of this 
liquid crystal panel 1. Furthermore, 
between this liquid crystal panel 1 and 
plotting board 9, the elastic member (the 
2nd elastic member) 11 is arranged so 
that the image display field of a liquid 
crystal panel 1 may be surrounded, and 
between the liquid crystal panel 1 and 
the panel stationary plate 7, the elastic 
member (the 3rd elastic member) 8 is 
arranged so that the picture field of a 
liquid crystal panel 1 may be surrounded. 
And an elastic member 11, a liquid 
crystal panel 1, and the plotting board 9 
form the space 13 by which abbreviation 
sealing was carried out, and the liquid 
crystal panel 1 and the panel stationary 
plate 7 form the space 19 by which 
abbreviation sealing was carried out. In 
addition, both the position where the 
plotting board 9 is arranged, and the 
position of case opening 3b correspond to 
the picture field of a liquid crystal panel 1. 
[0044] On the other hand, TAB4 which 
consists of a flexible printed-circuit film 
with which IC for a drive was mounted, 
and the driver board 5 which is the 
circumference circuit board of IC for a 
drive are connected to this liquid crystal 
panel 1, and the driver board 5 is 
connected to the control board through 
the flexible cable (un-illustrating). And it 
is constituted so that a driving signal 
may be impressed to a liquid crystal 



panel 1 from a control board. In addition, 
the driver board 5 is attached in 
protruding line section 7a mentioned 
above by the screw thread or the 
presser-foot implement (un-illustrating). 
[0045] Supposing a liquid crystal display 
falls in the direction of +y shown in 
drawing 4 and it collides with a 
non-illustrated floor line now, a liquid 
crystal panel 1 tends to deform in this 
direction by this shock. However, since 
the abbreviation closed space 13 and 19 
functioned as an air damper while the 
elastic member 8 is arranged between the 
liquid crystal panel 1 and the panel 
stationary plate 7, deformation of a liquid 
crystal panel 1 was suppressed and the 
stacking tendency and quality of image of 
a liquid crystal panel 1 were maintained 
good. 

[0046] Moreover, when a shock was added 
in the direction of illustration-y, the 
deformation to this direction of a liquid 
crystal panel 1 was similarly suppressed 
by work of an elastic member 11 and the 
abbreviation closed space 13 and 19. 
[0047] However, as for the internal unit 2, 
the circumference is being firmly fixed to 
3d of top cases. Therefore, when a liquid 
crystal display falls and 3d of top cases 
deforms, there is a possibility of 
deforming as the bending moment is 
transmitted and internal unit 2 the very 
thing, i.e., the panel stationary plate 7 
and the plotting board attachment 
component 10, is shown in drawing 5 . 
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And when the internal unit 9 deforms, a 
liquid crystal panel 1 will also be 
transformed and the orientation state 
and quality of image of liquid crystal in a 
liquid crystal panel 1 will deteriorate. 
Such a problem becomes remarkable 
when a liquid crystal panel 1 is 
big"screen"ized. 

[0048] Then, the 1st elastic member is 
infixed between the aforementioned 
internal unit 2 and the aforementioned 
case 3, and it was made for the bending 
moment accompanying deformation of 
the aforementioned case not to get across 
to the aforementioned internal unit with 
the gestalt of 1 operation of this invention 
in the display equipped with the internal 
unit 2 which has a display panel, and the 
case 3 in which this internal unit is 
attached, in this case, the aforementioned 
internal unit **** e d to the 
aforementioned case, and was stopped 
and made into it, and the 1st elastic 
member of the above was infixed between 
the aforementioned internal unit and the 
aforementioned case in the portion by 
which the screw-thread stop was carried 
out [ aforementioned ] - it is desirable 
when it is made like 
[0049] Moreover, the 1st and 2nd 
members by which the aforementioned 
internal unit opened the predetermined 
gap and has been arranged in this case, 
The 2nd elastic member arranged 
between the display panel arranged in 
these [ 1st ] and the predetermined gap of 



the 2nd member, and the 1st member of 
the above and the aforementioned panel, 
While forming the space which has the 
3rd elastic member arranged between the 
2nd member of the above, and the 
aforementioned panel, and carried out 
abbreviation sealing by the 
aforementioned panel, the 1st member of 
the above, and the 2nd elastic member of 
the above You may form the space which 
carried out abbreviation sealing by the 
aforementioned panel, the 2nd member of 
the above, and the 3rd elastic member of 
the above. 

[0050] Moreover, you may form the space 
which has arranged the 3rd member 
between the 2nd member of the above, 
and the aforementioned panel, and has 
arranged the 3rd elastic member of the 
above, respectively between this 3rd 
member and the aforementioned panel 
and between the 3rd member of the above, 
and the 2nd member of the above, and 
carried out abbreviation sealing by the 
aforementioned panel, the 3rd elastic 
member of the above, the 3rd member of 
the above, and the 2nd member of the 
above. 

[0051] furthermore, the 3rd member of 
the above has opening, it is attached in 
the 3rd member of the above so that the 
aforementioned panel may blockade the 
aforementioned opening, and the 
aforementioned opening and the picture 
field of the aforementioned panel 
correspond - you may make it like in this 
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case, the elastic section infixed between 
the panel fixed part in which the 3rd 
member of the above has opening and the 
aforementioned panel is attached, the 
anchoring section attached in the 2nd 
member of the above, and these panel 
fixed part and the anchoring section - a 
shell - you may make it like 
[0052] on the other hand, the 2nd 
member of the above is a member of a 
tabular — you may make it like moreover, 
the 2nd member of the above is back light 
equipment, and light is irradiated from 
this 2nd member to the aforementioned 
panel you may make it like in this case, 
the light source with which the 2nd 
member of the above has been arranged 
near a transparent transparent material 
and this transparent material — a shell - 
you may make it like moreover, a 
transparent acrylic board comes to form 
the aforementioned transparent material 
you may make it like furthermore, the 
optical diffusion means was stuck on the 
field which counters the aforementioned 
panel in the aforementioned transparent 
material " you may make it like 
furthermore, the optical diffusion means 
has been arranged at opening of the 3rd 
member of the above - you may make it 
like 

[0053] Moreover, the content of a display 
of the aforementioned panel may make it 
for the 1st member of the above to be 
transparent plate*like part material, and 
have enabled it to recognize through the 



1st member of the above on the other 
hand like. 

[0054] on the other hand, the 1st elastic 
member of the above is a product made of 
rubber - you may make it like moreover, 
the above 2nd and the 3rd elastic member 
are the products made of rubber - you 
may make it like 

[0055] moreover, the electrode by which 
the aforementioned panel was formed in 
the substrate of a couple, and the front 
face of these substrates on the other hand, 
the liquid crystal arranged in the gap of 
these substrates, and a shell - and it 
comes to connect the circumference 
circuit board of IC for a drive for driving 
this panel, and this IC for a drive with 
the aforementioned panel *■ you may 
make it like in this case, the 
aforementioned panel contains 
SUMEKUTCHIKU liquid crystal - you 
may make it like 
[0056] The bending moment 
accompanying [ though display falls and 
a case deforms based on composition 
above ] deformation of this case does not 
get across to the aforementioned internal 
unit. 

[0057] As a display panel used in this 
invention, a plasma element, an electro 
claw I element, a liquid crystal device, a 
digital micro mirror device (DMD), etc. 
are used. 

[0058] Among these, what used the 
nematic liquid crystal and the smectic 
liquid crystal as optical modulation 
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matter between the substrates of a couple 
as a liquid crystal device is desirable. By 
this invention, the thickness of liquid 
crystal is especially kept constant, much 
adhesives are distributed between 
substrates so that the orientation of a 
liquid crystal molecule may not be 
confused, and substrate insides are joined 
by the hardening resin which hardened 
these adhesives and was obtained. To the 
pixel of a display panel, since this resin is 
the pillar of the quite small diameter of 
1-10 micrometer, or the prism of about 
1-10 micrometers of vertical angles, it 
does not affect a display. 
[0059] When such adhesives are used, it 
is good to use the spacer of a 
non-adhesive property together 
simultaneously. 

[0060] Please refer to USP4,740,060 and 
USP4,989,955 about such panel structure. 
[0061] moreover, the seal which closes the 
circumference of such adhesives and a 
substrate - if material, such as an epoxy 
resin, is used for both members, by 
heat-curing processing or optical 
hardening processing, it can have a fixed 
interval at a common process, and the 
substrate of a couple can be fixed 
[0062] In addition, this invention 
supports a display panel from the outside 
with an elastic member, in a display 
panel, it is joining both substrates with 
the hardened resin and keeping a 
substrate interval constant, and the 
orientation state of liquid crystal is 



further maintained at fitness. 
[0063] Natural resin and synthetic resin 
are mentioned as an elastic member used 
for this invention. Specifically, the 
member of silicone rubber, malt plain 
rubber, isobutylene isoprene rubber, 
elastic adhesives, and others is used. 
[0064] As a position where an elastic 
member is allotted, the outside of the 
effective viewing area of a display panel 
is desirable. Moreover, as long as the 
elastic member is colored, this may be 
allotted to the area pellucida of the 
plotting board and a shading function 
may be given. 

[0065] Although it is desirable 
continuation or to surround 
intermittently the methods (periphery) of 
four of an effective viewing area, if two or 
more positions which arrange a resin are 
allotted to right and left or vertical 
correspondence as shown in drawing, 
they are satisfactory practically. 
[0066] It is desirable to be formed with 
inelastic-body material as support means 
for the display-panel support used for 
this invention. Specifically, they are 
plastics, a metal, glass, ceramics, etc. 
[0067] Thus, since this invention has the 
improved shock-resistant structure, even 
if it establishes a pen input means like a 
digitizer or a touch panel on the plotting 
board, a display does not deteriorate. 
Moreover, since the plotting board and a 
display panel are held in parallel, an 
exact input can be performed. 
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[0068] 
[Example] 

(Example l) The example of this 
invention is explained with reference to a 
drawing. Drawing 6 is the perspective 
diagram of the liquid crystal display 
which is one example of this invention, 
and drawing 7 expands and shows the 
cross section by AA'line of drawing 6 . 
[0069] In drawing 7 , a sign 1 is the liquid 
crystal panel which put the ferroelectric 
liquid crystal between two glass 
substrates which counter. The 
polarization film is stuck on the vertical 
side, and the liquid crystal panel 1 also 
unites and has the function of a 
polarizing plate. However, since there is 
no direct relation to this invention, a 
polarization film is not illustrated for 
drawing simplification. A sign 4 is a 
driver IC which drives a liquid crystal 
panel 1, and consists of TAB films which 
carried IC chip. A sign 5 is a driver board 
for supplying signal power to a driver IC. 
[0070] On the 1st elastic member 8 
arranged on the upper surface of the 
equipment case 7, exactly, the liquid 
crystal panel 1 is being arranged and 
fixed so that this 1st elastic member 8 
may surround the viewing area of the 
aforementioned liquid crystal panel 1. 
After hardening this structure on the 
upper surface of the equipment case 7, it 
applies to it the adhesives (silicone 
rubber etc.) of a rubber system in which 
elasticity is shown in the shape of a frame, 



and it is manufactured by carrying a 
liquid crystal panel 1 and pasting up on it. 
[0071] Moreover, the plotting board 9 is 
arranged above a liquid crystal panel 1, 
the aforementioned plotting board 9 is 
fixed to the plotting board supporter 
material 10, and the plotting board 
supporter material 10 is being fixed to 
the equipment case 7, respectively. 
[0072] Furthermore, between the 
aforementioned plotting board 9 and the 
liquid crystal panel 1, the 2nd elastic 
member 11 is arranged so that the 
viewing area of the aforementioned liquid 
crystal panel 1 may be surrounded like 
the 1st elastic member 8 of the above. 
And both space 13 formed by the 
equipment case 7, the liquid crystal panel 
1 and the space 12 formed by the 1st 
elastic member 8, and the plotting board 
9, a liquid crystal panel 1 and the 2nd 
elastic member 11 is made into the 
abbreviation sealing state. 
[0073] Next, the case where a shock joins 
a liquid crystal panel 1 by fall of a liquid 
crystal display etc. is explained. 
[0074] + In fall of the direction of Y, first, 
by the shock of fall, a load joins a liquid 
crystal panel 1 and a liquid crystal panel 
1 moves in the direction of +Y of drawing 
7 . At this time, deformation of a liquid 
crystal panel 1 can be suppressed small, 
and degradation prevention of the 
stacking tendency of a liquid crystal 
panel 1 and quality of image is made by 
the air damper effect of the space 12 of 
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liquid crystal panel 1 lower part, and the 
elasticity of the 1st elastic member 8. 
[0075] Moreover, the same effect as the 
case of the direction of +Y is acquired by 
the air damper effect of the space 13 of 
the liquid crystal panel 1 upper part, and 
the elasticity of the 2nd elastic member 
11 also about fall of the direction of -Y. 
Since the hole 16 through which the cable 
15 which connects the driver board 5 and 
a panel control board to the equipment 
case 7 or the plotting board supporter 
material 10 passes was formed 
conventionally, although the degree of 
sealing of the space of the liquid crystal 
panel 1 upper part was low, in this 
invention, the degree of sealing increases 
by having arranged in the position which 
shows the 2nd elastic member 11 in 
drawing, and the air damper effect is 
improving. 

(Example 2) The example of drawing 8 
improves an example 1. 
[0076] As shown in drawing 8 , a liquid 
crystal panel 1 is fixed to the panel 
stationary plate 17 through the 1st 
elastic member 8 of the above, and the 
panel stationary plate 17 is further fixed 
to the equipment case 7. Opening 31 is 
formed in the range corresponding to the 
viewing area of a liquid crystal panel 1 at 
the aforementioned panel stationary 
plate 17. And it is between the panel 
stationary plate 17 and the equipment 
case 7, and the elastic member 18 which 
is the 3rd is arranged to the 1st elastic 



member 8 and symmetric position about 
the panel stationary plate 17. And a 
liquid crystal panel 1, the 1st elastic 
member 8, the panel stationary plate 17, 
the 3rd elastic member 18, and space 19 
formed by the equipment case 7 are made 
into an abbreviation sealing state. 
[0077] By considering as such 
composition, it becomes possible not only 
the air damper effect of space 19 but to 
use the elasticity at the time of 
deformation of the panel stationary plate 
17 and the 3rd elastic member 18, and its 
effect of the shock relief to a liquid crystal 
panel 1 improves. 

(Example 3) With the composition shown 
in drawing 8 , although the elasticity by 
deformation of the panel stationary plate 
17 is also used for shock relief, when 
deformation of the panel stationary plate 
17 becomes large too much, there is a 
possibility that the evil in which a liquid 
crystal panel 1 is also transformed in 
accordance with the panel stationary 
plate 17 may occur. 

[0078] Then, as shown in drawing 9 , the 
4th elastic member 21 is arranged 
between panel stationary-plate 17 end 
face and the field inside [ opening ] the 
stationary-plate supporter material 20, 
and the panel stationary plate 17 is 
supported to the stationary-plate 
supporter material 20 through the 4th 
elastic member 21 of the above at a load 
suspended in air. After this structure 
arranges the panel stationary plate 17 in 
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opening of the stationary plate supporter 
material 20, it is filled up with an 
elastomeric adhesive between the end 
face of the panel stationary plate 17, and 
the field in opening of the 
stationary-plate supporter material 20, 
and is manufactured by leaving it for a 
long time and pasting up. And the 
aforementioned stationary-plate 
supporter material 20 is fixed between 
the equipment case 7 and the plotting 
board supporter material 10, 
[0079] According to this example 3, 
deformation of the panel stationary plate 
17 is suppressed because the 4th elastic 
member 21 deforms. Therefore, after 
suppressing deformation of the panel 
stationary plate 17, the thing to a liquid 
crystal panel 1 for which the effect of 
shock relief is maintained by the 
elasticity of the 3rd elastic member 18 
and the 4th elastic member 21 is possible. 
[0080] In addition, with the conventional 
composition, since the elastic member 21 
fully needed to deform in order to obtain 
a relaxation effect, the distance of the 
plotting board 9 and the equipment case 
7 fully needed to be taken, and the panel 
stationary plate 17 needs to arrange it so 
that the plotting board 9 and the 
equipment case 7 may not be contacted. 
[0081] However, with the composition of 
drawing 9 , by adding the 1st elastic 
member 8, the 2nd elastic member 11, 
and the 3rd elastic member 18, the 
deformation of the 4th elastic member 21 



can be set up small beforehand, and the , 
plotting board 9 and the equipment case 
7 can be brought close to the panel 
stationary plate 17 1, i.e., a liquid crystal 
panel. Mitigation of the parallax between 
the plotting board 9 and a liquid crystal 
panel 1 and dotage of a display are 
suppressed by this, and thickness of the 
whole liquid crystal display can be made 
smaller than before by it. 
[0082] Moreover, with the composition of 
drawing 9 , width (gap of the end face of 
the panel stationary plate 17 and 
stationary-plate supporter material 20 
insides) of the 4th elastic member 21 can 
be made smaller than the value (width of 
an elastic member 6) set up 
conventionally by adding the 1st elastic 
member 8, the 2nd elastic member 11, 
and the 3rd elastic member 18. For this 
reason, the frame (area of a viewing area) 
of a liquid crystal display case can be 
conventionally made small. 
[0083] It is made for the distance d of 
liquid crystal panel 1 inferior surface of 
tongue and the panel stationary-plate 17 
upper surface and the relation to d>=B 
with width B to become about the cross 
section of the 1st elastic member 8 of the 
above. This cross- section configuration is 
produced by performing the application of 
an elastomeric adhesive twice, so that it 
may put. 

[0084] Moreover, the rubber degree of 
hardness after hardening of the 
elastomeric adhesive to be used is made 
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into 50 degrees or less. 
[0085] The reason for having set up the 
cross-section configuration of the 1st 
elastic member 8 and the conditions of 
material as mentioned above is explained 
using drawing 10 and 11. 
[0086] + In fall of the direction of Y, 
according to the elasticity of the 3rd 
elastic member 18 arranged at the panel 
stationary-plate 17 bottom, and the air 
damper effect of space 13 and 19 - in Fall 
of the Direction of Y, although it is as 
being Above-mentioned that Deformation 
of Panel Stationary Plate 17 is 
Suppressed according to Elasticity of 2nd 
Elastic Member 11 Arranged at Panel 
Stationary'Plate 17 Bottom and the Air 
Damper Effect of Space 13 and 19 It 
enables the 1st elastic member 8 to 
deform easily in accordance with 
deformation of the panel stationary plate 
17 by having made the cross section of 
the 1st elastic member 8 into the above 
configurations furthermore, and having 
made the rubber degree of hardness into 
50 degrees or less. Since it prevents this 
telling deformation of the panel 
stationary plate 17 to a liquid crystal 
panel 1, the effect of the shock relief to a 
liquid crystal panel 1 improves further. 
[0087] When the combination of the value 
of Distance d and width B was shown and 
a rubber degree of hardness uses as an 
example the silicone rubber adhesives 
which are 35 degrees here, it is d= 
2.5**0.5 (mm) at the time of B= 1.5 (mm). 



[0088] Next, the low thing of a rubber 
degree of hardness is adopted from the 
silicone rubber which is using the quality 
of the material of the 2nd elastic member 
11 of the above, and the 3rd elastic 
member 18 for the 1st elastic member 8, 
such as malt plain rubber. 
[0089] Furthermore, between the plotting 
board 9 and a liquid crystal panel 1, the 
3rd elastic member 18 is compressed 
between the panel stationary plate 17 
and the equipment case 7, respectively, 
and the 2nd elastic member 11 of the 
above is fixed again. 
[0090] Although the chemically 
strengthened glass to which **** 
processing was performed is adopted with 
above-mentioned drawing 7 and the 
composition of 8 and 9 in order that the 
aforementioned plotting board 9 may 
prevent protection of a liquid crystal 
panel 1 and reflection in a front face, you 
may use what stuck on glass the film 
with which **** processing was 
performed. Since ordinary glass is easy to 
be destroyed as compared with a 
chemically strengthened glass, although 
the use as the plotting board 9 is difficult 
from a viewpoint of safety, it is sticking a 
film on it, and since scattering of a 
fragment can be prevented, it is fully 
equal to use. 

(Example 4) In this example, the 
equipment case 7 of the driver board 5 in 
each example mentioned above or the 
manner of support on the panel 
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stationary plate 17 was improved. 
Drawing 12 , and 13 and 14 are the 
examples at the time of supporting the 
driver board 5 to the panel stationary 
plate 17. The driver board 5 is inserted 
into the metallic ornaments (it is 
hereafter written as prevention metallic 
ornaments.) 24 attached in the driver 
board prevention elastic member (it is 
hereafter written as a prevention elastic 
member.) 23 arranged in the position 
which counters the rib 22 for support 
formed in the panel stationary-plate 17 
upper surface, and the aforementioned 
rib 22 on the aforementioned plotting 
board supporter material 10 inferior 
surfaces of tongue, and the panel 
stationary -plate 2 upper surface. 
[0091] Since it stops with the rib 22 upper 
surface, it stops between elastic member 
23 inferior surfaces of tongue and with 
the rib 22 upper surface at this time and 
any distance is larger than the thickness 
of the driver board 5 between the inferior 
surfaces of tongue of metallic ornaments 
24, it has composition by which stops 
with the driver board 5 and a crevice is 
surely made between metallic ornaments 
24. 

[0092] For this reason, movement of the 
driver board 5 is free to **X in drawing 
13 , and a Z direction, and is lightly 
restrained in the **Y direction of [ in 
drawing 12 ]. As mentioned above, the 
movement magnitude of Y and a Z 
direction also becomes large among [**X ] 



drawing by the shock of a liquid crystal 
panel 1 by having made it deform easily 
the cross-section configuration of the 1st 
elastic member 8, as it became d>=B. 
Therefore, we are anxious about a load 
joining a liquid crystal panel 1, TCP4 and 
TCP4, the driver board 5, and each 
electrical installation section. However, 
as shown in drawing 12 and 13, 
movement of the driver board 5 is free to 
**X in drawing, and a Z direction, and it 
is the grade currently lightly restrained 
in the **Y direction, and since it stops 
with the driver board 5 and is set up 
between metallic ornaments 24 smaller 
than **X of a liquid crystal panel 1, and 
the movement magnitude of a Z direction, 
a load is not added. 

(Example 5) Since the abbreviation closed 
space 19 and 19a of liquid crystal panel 1 
lower part is constituted from this 
example as shown in drawing 15 , the 
back light unit 25 has been arranged 
instead of the aforementipned equipment 
case 7. The back light unit 25 consists of 
back light supporter material 26 and a 
light 27 fixed to the bottom. This light 27 
has arranged in piles the sheet (not 
shown) which has a spreading effect for 
acquiring the transparent acrylic board 
29 and the dispersion diffused light as a 
transparent material in the light sources 
28 tubular each side (hot cathode tube 
etc.) and a center section, and has taken 
the composition of the side light method 
which covered the circumference of the 
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aforementioned tubular light source 28 
by the reflector 30. 

[0093] Furthermore, you may arrange 
and the member 32 of a sheet with the 
aforementioned spreading effect or a 
tabular with a spreading effect may be 
fixed so that the aforementioned opening 
31 may be plugged up to the opening 31 of 
the panel stationary plate 17. Although 
an abbreviation closed space 19 is divided 
up and down at this time, since the 
abbreviation sealing state of both space is 
maintained, the air damper effect is not 
spoiled. 

[0094] In addition, although each 
above-mentioned example was explained 
from having the feature which is easy to 
cause orientation degradation taking the 
case of the ferroelectric liquid crystal 
when a shock was given, it is effective 
also about the case where the liquid 
crystal panel which used other liquid 
crystal material (nematic liquid crystal 
etc.) is supported. [ of this composition ] 
[0095] Thus, it does not depend for the 
effectiveness of this composition on the 
kind of liquid crystal material of the 
liquid crystal panel 1 to support. 
[0096] Moreover, although the 1st elastic 
member 8 between a liquid crystal panel 
1 and the panel stationary plate 17 was 
manufactured by pasting up a liquid 
crystal panel 1 and the panel stationary 
plate 17 with the adhesives of a silicone 
rubber system, if it has a rubber degree of 
hardness of the same grade, the effect 



will not be based on the kind of adhesives. 
[0097] Moreover, the same effect is 
acquired even if it fixes the frame-like 
elastic member manufactured by 
fabrication, punching from a sheet, etc. 
with a double-sided tape etc. Thus, the . 
quality of the material, the manufacture 
method, and the fixed method of a 
frame-like elastic member are not this 
limitation. 

[0098] moreover, instead of the 
equipment case 7, even if it arranges the 
back light unit 25, although it is as 
above-mentioned that the same effect is 
acquired, the effect is not lost by the side 
light method which, as for the kind, used 
the directly under type, the side light 
method with which the solid transparent 
material was used, and the transparent 
material in the air, either Therefore, it 
does not depend for this invention on the 
method of a back light unit. 
[0099] As explained above, according to 
the examples 1-5 of this invention, 
deformation of the liquid crystal panel at 
the time of a fall shock is suppressed by 
the air damper effect of space, and 1st 
own elasticity of an elastic member, and 
degradation prevention of the stacking 
tendency of a liquid crystal panel and 
quality of image is made. 
[0100] Moreover, since the 3rd elastic 
member has been arranged between the 
aforementioned panel stationary plate 
and an equipment case, it also becomes 
possible to use the elasticity at the time 
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of deformation of the 3rd elastic member, 
and its effect of the shock relief to a liquid 
crystal panel improves. 
[0101] Moreover, since the circumference 
of a panel stationary plate was supported 
to stationary-plate supporter material 
through the 4th elastic member at ****** 
after suppressing deformation of a panel 
stationary plate by deformation of the 4th 
elastic member, the effect of the shock 
relief to a liquid crystal panel is 
maintained by the elasticity of the 3rd 
elastic member and the 4th elastic 
member. 

[0102] Moreover, by composition of the 
cross-section configuration of the 1st 
elastic member, and a rubber degree of 
hardness, the 1st elastic member deforms 
easily and deformation of the panel 
stationary plate at the time of fall does 
not get across to a liquid crystal panel. By 
adding the above structures, the effect of 
the fall shock relief to a liquid crystal 
panel improves further. 
[0103] Moreover, by adding the 1st elastic 
member, the 2nd elastic member, and the 
3rd elastic member, since the deformation 
of the 4th elastic member can be set up 
small beforehand, the plotting board and 
an equipment case can be brought close 
to a panel stationary plate, i.e., a liquid 
crystal panel. Mitigation of the parallax 
between the plotting board and a liquid 
crystal panel and dotage of a display are 
suppressed, and thickness of the whole 
liquid crystal display can be made 



smaller than before, and the 
miniaturization of equipment is made by 
this. 

[0104] Moreover, since width of the 4th 
elastic member set up so that it might 
fully deform can be made smaller than 
the width of the conventional elastic 
member 6 by adding the 1st elastic 
member, the 2nd elastic member, and the 
3rd elastic member, the frame of a liquid 
crystal display case can be made small. 
(Example 6) The example 6 of this 
invention is first explained with reference 
to drawing 16 . 

[0105] the liquid crystal equipment 
concerning this example - sheathing ■■ a 
member •* it has supporter material 18a 
arranged in the gap of 3e and the panel 
stationary plate (2nd plate-like part 
material) 7 the upper surface fixes this 
supporter material 18a to the inferior 
surface of tongue of the panel stationary 
plate 7 -- having -- **** -- an inferior 
surface of tongue - bottom sheathing — a 
member it is contacted and fixed to the 
upper surface of 3e Moreover, this 
supporter material 18a is carrying out 
the shape of a pilaster. 
[0106] On the other hand, specifically, it 
forms with the adhesives (silicone rubber 
etc.) of a rubber system which has 
elasticity after hardening, and elastic 
members 11 and 8 apply these adhesives 
to the front face of the plotting board (1st 
plate-like part material) 9, a liquid 
crystal panel 1, or the panel stationary 
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plate 7 in the shape of a frame, and after 
that, these are stretched and they form 
them. 

[0107] moreover - on the other hand - 
this example - setting - sheathing - a 
member 3 " top sheathing ■ 3d of 
members, and bottom sheathing — a 
member " 3e constitutes " having *- **** 
-- bottom sheathing " a member " it is 
constituted so that the desorption of the 
3e can be carried out suitably 
[0108] Next, an operation of this example 
is explained. 

[0109] although the internal unit 2 
containing the panel stationary plate 7 
tends to move in the direction of +Y 
according to inertia supposing liquid 
crystal equipment falls to a floor and an 
excessive shock acts in the direction of +Y 
now - the internal unit 2 (panel 
stationary plate 7) - supporter material 
18a - minding - bottom sheathing a 
member — since it is fixed and supported 
by 3e, this movement is prevented 
Therefore, deformation of the liquid 
crystal panel 1 accompanying movement 
and deformation of the internal unit 2 is 
prevented, and it is prevented that the 
stacking tendency and quality of image of 
a liquid crystal panel 1 deteriorate, 
moreover, top sheathing - deformation of 
3d of members is also prevented 
[01 10] Moreover, when an excessive shock 
acts in the direction of -Y, even if the 
internal unit 2 tends to move in the 
direction of *Y, tensile force which 



prevents this movement acts on 
supporter material 18a, and movement 
and deformation of the internal unit 2 are 
prevented. 

[01 11] Next, the effect of this example is 
explained. 

[0112] According to this example, when 
an excessive shock acts, deformation of a 
liquid crystal panel 1 is suppressed, 
consequently degradation of a stacking 
tendency or quality of image is prevented. 
(Example 7) Subsequently with reference 
to drawing 17 , the example 7 of this 
invention is explained. 
[0113] In this example, the panel 
stationary plate (3rd plate-like part 
material) 17 has opening 31 in the range 
corresponding to the viewing area of a 
liquid crystal panel 1, and the 
stationary -plate supporter material (2nd 
plate 'like part material) 7 is arranged 
under this panel stationary plate 17. this 
stationary-plate supporter material 7 - 
the panel stationary plate 17 and the 
plotting board supporter material (1st 
plate-like part material) 10 - top 
sheathing — it is ****ed, stopped and 
made 3d of members Moreover, between 
the panel stationary plate 17 and the 
stationary-plate supporter material 7, the 
frame-like elastic member 18 is arranged 
so that the viewing area of a liquid 
crystal panel 1 may be surrounded, and 
closed-space 19a is formed by the liquid 
crystal panel 1, elastic members 8 and 18, 
the panel stationary plate 7, and the 
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stationary-plate supporter material 7. 
[0114] moreover, sheathing - a member - 
supporter material 18a is arranged in the 
gap of 3e and the stationary-plate 
supporter material 7 the upper surface 
fixes this supporter material 18a to the 
inferior surface of tongue of the 
stationary-plate supporter material 7 ** 
having — **** an inferior surface of 
tongue " bottom sheathing " a member " 
it is contacted and fixed to the upper 
surface of 3e 

[0115] According to this example, when 
an excessive shock acts, deformation of a 
liquid crystal panel 1 is suppressed, 
consequently degradation of a stacking 
tendency or quality of image is prevented. 
[0116] Moreover, according to this 
example, since the shock to a liquid 
crystal panel 1 is eased by the elasticity 
of the panel stationary plate 17 and an 
elastic member 18, degradation of a 
stacking tendency or quality of image is 
prevented more certainly. 
(Example 8) Subsequently with reference 
to drawing 18 , the example 8 of this 
invention is explained. 
[0117] In this example, the elastic 
member 21 constitutes a part of panel 
stationary plate. That is, the panel 
stationary plate in this example has the 
frame-like base (stationary-plate 
supporter material) 20 and the fixed part 
17 which supports a liquid crystal panel 1 
and the driver board 5, and these bases 
20 and fixed parts 17 are connected by 



the elastic member 21. In addition, this 
connection has been arranged so that it 
may become the physical relationship of 
illustration of a base 20 and a fixed part 
17, and it has been obtained by filling up 
with and hardening an elastomeric 
adhesive in those gaps. Other 
composition is the same as that of the 
above-mentioned example 7. 
[0118] According to this example, when 
an excessive shock acts, deformation of a 
liquid crystal panel 1 is suppressed, 
consequently degradation of a stacking 
tendency or quality of image is prevented. 
[0119] Moreover, according to this 
example, since the fixed part 17 of a 
panel stationary plate is supported 
through the elastic member 21, 
deformation of this fixed part 17 is eased. 
Consequently, deformation of the liquid 
crystal panel 1 accompanying 
deformation of this fixed part 17 is eased, 
and degradation of a stacking tendency or 
quality of image is prevented more 
certainly. 

(Example 9) Subsequently with reference 
to drawing 19 , the example 9 of this 
invention is explained. 
[0120] In this example, the back light 
supporter material 26 is arranged under 
the panel stationary plate (3rd plate -like 
part material) 17. This back light 
supporter material 26 has opening 26a in 
the range corresponding to the viewing 
area of a liquid crystal panel 1, and 
between the panel stationary plate 17 
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and the back light supporter material 26, 
the frame -like elastic member 18 is 
arranged so that the viewing area of a 
liquid crystal panel 1 may be surrounded. 
Moreover, under the back light supporter 
material 26, side light-type back light 
equipment (2nd plate-like part material) 
25 is arranged. In addition, this back 
light equipment 25 has the transparent 
transparent material 29 made from an 
acrylic, and this transparent material 29 
is arranged at the range corresponding to 
the viewing area of a liquid crystal panel 
1. Moreover, around this transparent 
material 29, the light sources 28 between 
a cold cathode tube or hot cathode etc. are 
arranged, and the reflector 30 is arranged 
behind each light source 28. Furthermore, 
the sheet (un- illustrating) which has the 
optical diffusion effect in a transparent 
material 29 in piles is arranged. 
[0121] According to this example, when 
an excessive shock acts, deformation of a 
liquid crystal panel 1 is suppressed, 
consequently degradation of a stacking 
tendency or quality of image is prevented. 
[0122] In addition, in the 
above-mentioned example, although 
supporter material 18a was made into 
the shape of a pilaster, of course, it is not 
necessary to restrict to this, and you may 
form in the shape of a rib. 
[0123] Moreover, although the number of 
supporter material 18a was made into 
one piece, you may make it use more than 
one in the above-mentioned example 9, as 



shown in drawing 20 . 
[0124] Furthermore, although vertical 
both sides of supporter material 18a shall 
be fixed, respectively, you may make it fix 
either in the above-mentioned example. 
[0125] moreover, the above-mentioned 
example - setting - an elastic member 11 
— the adhesives (silicone rubber etc.) of a 
rubber system " although it shall form, of 
course, it is not necessary to restrict to 
this You may fix the elastic member of 
the shape of a frame which what 
adhesives were sufficient as as long as it 
was the adhesives which have a degree of 
hardness of the same grade at the time of 
hardening, and was manufactured by 
punching from fabrication or a sheet even 
if it was not adhesives with a 
double-sided tape etc. 
[0126] Furthermore, although the solid 
acrylic board transparent as a 
transparent material 29 was used, you 
may make it use a transparent material 
in the air in the above-mentioned 
example 9. Furthermore, in this example, 
although back light equipment was made 
into the thing of a side light formula, of 
course, it is not necessary to restrict to 
this, and you may be the thing of a direct 
female mold method. Moreover, of course, 
it is not necessary to restrict to this, and 
in the above-mentioned example, 
although an optical diffusion sheet shall 
be arranged in piles to a transparent 
material 29, as shown in drawing 21 , you 
may arrange. That is, you may arrange 
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and fix the member 60 of the tabular 
which has an optical spreading effect so 
that this opening may be plugged up to 
the opening 31 of the panel stationary 
plate 17. Although closed space 19 and 
19a is divided up and down at this time, 
since the abbreviation sealing state of 
both space is maintained, the air damper 
effect is not spoiled. 
[0127] Moreover, in above-mentioned 
each example, although the liquid crystal 
panel 1 which has a ferroelectric liquid 
crystal was explained, you may be the 
liquid crystal panel which does not need 
to restrict to this, of course and has other 
liquid crystal material (nematic liquid 
crystal). 

[0128] As explained above, even if too 
much shock is given to liquid crystal 
equipment, according to this invention, 
plate-like part material's movement and 
deformation of the 2nd are checked by 
supporter material, consequently - this " 
movement and deformation of a liquid 
crystal panel which are supported by the 
2nd plate-like part material through the 
elastic member are also suppressed, and 
the stacking tendency of a liquid crystal 
panel and degradation of quality of image 
are prevented 

[0129] moreover, the aforementioned 
supporter material the 2nd plate-like 
part material or sheathing - when it fixes 
to either of the members, this supporter 
material is held in an always proper 
position, and degradation of a stacking 



tendency or quality of image is prevented 
more certainly 

[0130] furthermore, the aforementioned 
supporter material " the plate-like part 
material of the above 2nd, and the 
aforementioned sheathing — when it fixes 
to the both sides of a member, it not only 
can suppress only movement and 
deformation to the direction approaching 
the aforementioned sheathing member of 
the plate-like part material of the above 
2nd. but it can suppress movement and 
deformation to the direction which 
separates from the aforementioned 
sheathing member of the plate-like part 
material of the above 2nd Therefore, the 
stacking tendency of a liquid crystal 
panel and degradation of quality of image 
can be prevented more certainly. 
(Example 10) The example of this 
invention is first explained with reference 
to drawing 22 or drawing 23 . 
[0131] the liquid crystal display 
concerning this example — setting - 
between boss section 3a and the internal 
units 2 - crevice dl it forms - having — 
**** -• this crevice dl **** " the elastic 
member (the 1st elastic member) 51 is 
arranged These elastic members 51 are 
formed in the shape of a ring of silicon 
system rubber, are fastened around a 
screw thread BT and arranged. That is, 
the internal unit 2 and 3d [ of top cases ] 
anchoring section enables it to avoid 
transfer of the bending moment to the 
interior unit 2 of 3d shell of top cases 
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while it is carrying out hinge structure 
and holds the internal unit 2 proper in a 
predetermined position. 
[0132] In addition, in this example, 
elastic members 11 and 8 are formed 
using the adhesives (silicone rubber etc.) 
of a rubber system in which elasticity is 
shown, after hardening. Specifically, an 
elastic member 8 lays a liquid crystal 
panel (liquid crystal device) 1, after 
applying these adhesives to the upper 
surface of the panel stationary plate 7 in 
the shape of a frame, and it is formed by 
stiffening these adhesives after that. The 
elastic member 11 is also formed by the 
same method. 

[0133] Next, an operation of this example 
is explained. 

[0134] Now, a liquid crystal display will 
carry out elastic deformation to "the 
shape of a earthenware mortar", if 3d of 
top cases will carry out an extreme way of 
speaking supposing it falls in the 
direction of +y shown in drawing 23 and 
collides with a non-illustrated floor line. 
However, since 3d (correctly boss section 
3a) of top cases and the internal unit 2 
are attached through the elastic member 
51, transfer of the bending moment to the 
interior unit 2 of 3d shell of top cases is 
checked. Therefore, the internal unit 2 
does not deform, but the 
impact-absorption function of the 
internal unit 2 is fully secured, and can 
prevent degradation of the stacking 
tendency of a panel etc. 



[0135] Moreover, supposing a liquid 
crystal display falls in the direction of -y 
and collides with a non-illustrated floor 
line, although 3d of top cases deforms, 
transfer of the bending moment to the 
interior unit 2 of 3d shell of top cases will 
be checked like ****. Therefore, the 
internal unit 2 does not deform, but the 
impact-absorption function of the 
internal unit 2 is fully secured, and can 
prevent degradation of the stacking 
tendency of a panel etc. 
[0136] Then, if a shock is no longer added, 
it will be restored to the original form and 
an elastic member 51 will return to the 
predetermined position before the 
internal unit 2 is also shocked. 
[0137] Next, the effect of this example is 
explained. 

[0138] According to this example, since 
transfer of the bending moment to the 
interior unit 2 of 3d shell of top cases is 
suppressed, deformation of internal unit 
2 the very thing is prevented. Therefore, 
deformation of a liquid crystal panel 1 is 
prevented and the stacking tendency and 
quality of image of a liquid crystal panel 
1 are maintained good. 
[0139] Moreover, cost is reduced, it being 
possible to **** at the time of assembly 
and to also make specified quantity 
bolting ********** 51 transform BT to 
some extent the first stage, and this 
elastic member 51 functioning as a spring 
washer in that case, consequently using a 
spring washer as unnecessary. 
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[0140] Furthermore, according to this 
example, an elastic member 51 is ****ed, 
since it is fastened around BT and 
arranged, a position gap of an elastic 
member 51 is prevented and the function 
of shock relief is maintained good. 
[0141] By the way, crevice dl Although 
obtained by choosing the amount of 
protrusions of boss section 3a, and the 
configuration of the plotting board 
attachment component 10 proper in the 
manufacture stage, it is simply obtained 
by attaching the elastic member 51 of the 
conventionally suitable thickness for the 
liquid crystal display of structure. And in 
the case of the latter, it becomes possible 
to obtain the liquid crystal display which 
was easily excellent in shock resistance 
even if it did not perform the design 
change of the plotting board attachment 
component 10 or 3d of top cases, and the 
cost rise of a liquid crystal display can be 
prevented. 

[0142] Moreover, in this example, 
although arranged between boss section 
3a and the edges of the internal unit 2 of 
3d of cases, an elastic member 51 does 
not need to reinforce these parts (edge of 
boss section 3a and the internal unit 2) at 
all, although an impact load concentrates 
on an elastic member 51, since it is rich in 
the rigidity of **y direction from the first. 
Therefore, the cost rise accompanying a 
design change is also avoidable. 
[0143] In addition, boss section of 3d of 
cases 3a may be formed only in a fixed 



portion with a screw thread BT, or you 
may make it form it continuously along 
the edge of the internal unit 2 in the 
above-mentioned example. And when 
boss section 3a is formed continuously, 
you may make an elastic member 51 infix 
continuously along with boss section 3a 
by which could be made to infix only in a 
fixed portion with a screw thread BT 
intermittently, or continuation formation 
was carried out. 

[0144] Moreover, although the elastic 
member 51 has been arranged between 
boss section 3a and the internal unit 2, of 
course, it is not necessary to restrict to 
this, and you may make it arrange in the 
above-mentioned example on the internal 
unit 2 bottom (namely, ****ing with the 
internal unit 2 between BT(s)), or vertical 
both sides of the internal unit 2. By this, 
an elastic member 51 will function 
effectively to the shock of the direction of 
+y, or the shock of **y both directions. 
[0145] Furthermore, it is a crevice d2 
between 3d of top cases, and the plotting 
board attachment component 10. It forms, 
and even when 3d of top cases deforms, 
contact to 3d of top cases and the plotting 
board attachment component 10 may be 
made to be avoided. Furthermore, this 
crevice d2 An elastic member is infixed 
and you may make it prevent penetration 
of dust etc. Moreover, it is a crevice d2 
between 3d of top cases, and the plotting 
board attachment component 10. It may 
not form but 3d of top cases may be 
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contacted to the plotting board 
attachment component 10. In this case, 
transfer of the bending moment from 3d 
of top cases to the plotting board 
attachment component 10 is avoidable by 
forming 3d of top cases thinly. 
[0146] On the other hand, although 
silicon system rubber was used for the 
elastic member 51 in the 
above-mentioned example, of course, it is 
not necessary to restrict to this, and 
spring members, such as a coil spring and 
a flat spring, and the member which has 
buffer effects, such as an oil damper, may 
be used. 

[0147] Moreover, of course, it is not 
necessary to restrict to this, and in the 
above-mentioned example, although 
elastic members 11 and 8 shall be formed 
with the adhesives of a silicone rubber 
system, after hardening, as long as 
elasticity is shown, you may use other 
adhesives. Furthermore, in the 
above-mentioned example, although 
elastic members 11 and 8 shall stiffen the 
adhesives applied in the shape of a frame 
and shall be formed, of course, it is not 
necessary to restrict them to this, and 
they may fix a frame-like elastic member 
by adhesion meanses, such as a 
double-sided tape and adhesives. In 
addition, in that case, frame material 
may be manufactured by the fabricating 
operation and may be manufactured by 
piercing and carrying out a web material. 
(Example ll) Subsequently other 



examples of this invention are explained 
with reference to drawing 24 . 
[0148] Although drawing 24 is the cross 
section showing the structure of the 
liquid crystal display concerning this 
example, in the liquid crystal display 
concerning this example, the internal 
unit 2 has the plate-like part material (it 
considers as "stationary-plate supporter 
material" hereafter.) 7 as the 2nd member, 
and the panel stationary plate (the 3rd 
member) 17 is arranged between this 
stationary-plate supporter material 7 and 
liquid crystal panel (liquid crystal device) 
1. Here, opening 31 is formed in the panel 
stationary plate 17 so that it may 
correspond to the picture field of a liquid 
crystal panel 1, and the protruding line 
section (rib) 22 is formed in the upper 
surface. Moreover, the liquid crystal 
panel 1 is attached in this panel 
stationary plate 17 through the elastic 
member (the 3rd elastic member) 8 like 
the above-mentioned example, and the 
driver board 5 is attached in the 
protruding line section 22. And the edge 
of the plotting board attachment 
component 10 and the panel stationary 
plate 17 is attached in the 
stationary-plate supporter material 7 
with the screw thread etc. 
(un-illustrating), and between the panel 
stationary plate 17 and the 
stationary-plate supporter material 7, the 
elastic member (the 3rd elastic member) 
18 is arranged so that opening 31 may be 
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met. And in this example, abbreviation 
closed-space 19a is formed of a liquid 
crystal panel 1, an elastic member 18, the 
panel stationary plate 17, an elastic 
member 18, and the stationary-plate 
supporter material 7. 

[0149] Next, an operation of this example 
is explained. 

[0150] Supposing a liquid crystal display 
falls in the direction of +y and collides 
with a non-illustrated floor line now, 3d of 
top cases will carry out elastic 
deformation to "the shape of a 
earthenware mortar." However, since 3d 
(correctly boss section 3a) of top cases and 
the internal unit 2 are attached through 
the elastic member 51, transfer of the 
bending moment to the interior unit 2 of 
3d shell of top cases is checked. Therefore, 
the internal unit 2 does not deform, but 
the impact-absorption function of the 
internal unit 2 is fully secured, and can 
prevent degradation of the stacking 
tendency of a panel etc. 
[0151] Moreover, supposing a liquid 
crystal display falls in the direction of -y 
and collides with a non-illustrated floor 
line, although 3d of top cases deforms, 
transfer of the bending moment to the 
interior unit 2 of 3d shell of top cases will 
be checked like ****. Therefore, the 
internal unit 2 does not deform, but the 
impact-absorption function of the 
internal unit 2 is fully secured, and can 
prevent degradation of the stacking 
tendency of a panel etc. 



[0152] By the way, since elastic members 
8 and 18 are infixed between a liquid 
crystal panel 1 and the stationary -plate 
supporter material 7 and the 
abbreviation closed space 13 and 19a 
functions as an air damper although a 
liquid crystal panel 1 tends to deform in 
this direction when a liquid crystal 
display falls in the direction of +y, 
deformation of this liquid crystal panel 1 
is suppressed. 

[0153] Next, the effect of this example is 
explained. 

[0154] According to this example, the 
shock transfer to a liquid crystal panel 1 
is eased by the elasticity of an elastic 
member 18. 

[0155] Moreover, according to this 
example, the same effect as the 
above-mentioned example is done so. 
[0156] That is, even when 3d of top cases 
deforms with fall etc., transfer of the 
bending moment to the interior unit 2 of 
3d shell of top cases is checked, and 
deformation of internal unit 2 the very 
thing is suppressed. Therefore, 
deformation of a liquid crystal panel 1 is 
prevented and the stacking tendency and 
quality of image of a liquid crystal panel 
1 are maintained good. 
[0157] Moreover, cost is reduced by 
making an elastic member 51 deform to 
some extent the first stage, using a spring 
washer as unnecessary. Furthermore, 
since **** an elastic member 51, it was 
made to fasten around BT and it 
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arranges, a position gap of an elastic 
member 51 is prevented and the function 
of shock relief is always maintained good. 
(Example 12) Subsequently other 
examples of this invention are explained 
with reference to drawing 25 . 
[0158] Although the liquid crystal display 
concerning this example is the almost 
same structure as the liquid crystal 
display mentioned above, only the 
structures of a panel stationary plate (the 
3rd member) differ. 

[0159] That is, the panel stationary plate 
is constituted by three portions, the panel 
fixed part 17, the elastic section 21, and 
the anchoring section 20, in this example. 
Among these, the panel fixed part 17 has 
opening 31 like the above-mentioned 
example, and the protruding line section 
22 for laying the driver board 5 is formed 
in the upper surface. Moreover, the liquid 
crystal panel 1 is attached in the upper 
surface of this panel fixed part 17. On the 
other hand, the anchoring section 20 is 
arranged in a position and a 
configuration which surround the panel 
fixed part 17, and the elastic section 21 is 
formed between the anchoring section 20 
and the panel fixed part 17. In addition, 
manufacture of this panel stationary 
plate is attached in a position which 
surrounds the panel fixed part 17, 
arranges the section 20, and is performed 
by making these gaps fill up with and 
harden an elastomeric adhesive. 
Moreover, the anchoring section 20 is 



being fixed to the stationary-plate 

supporter material (the 2nd member) 7 

and the plotting board attachment 

component 10, and the internal unit 2 is 

constituted by these. 

[0160] Next, the effect of this example is 

explained. 

[0161] According to this example, since 
the panel fixed part 17 is supported by 
the load-suspended-in-air state by the 
elastic section 21, even if 3d of top cases 
deforms it like the above-mentioned 
example, a liquid crystal panel 1 is not 
influenced of the deformation. Moreover, 
transfer of the vibration to the panel 
fixed part 17 from the anchoring section 
20 is also suppressed. Consequently, the 
stacking tendency and quality of image of 
a liquid crystal panel 1 are maintainable 
good. 

[0 162] Moreover, according to this 
example, the same effect as the 
above-mentioned example is done so. 
[0163] That is, even when 3d of top cases 
deforms with fall etc., transfer of the 
bending moment to the interior unit 2 of 
3d shell of top cases is checked, and 
deformation of internal unit 2 the very 
thing is suppressed. Therefore, 
deformation of a liquid crystal panel 1 is 
prevented and the stacking tendency and 
quality of image of a liquid crystal panel 
1 are maintained good. 
[0164] moreover, the elastic member 51 - 
cost is reduced by making it deform to 
some extent the first stage, using a spring 
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washer as unnecessary Furthermore, 
since **** an elastic member 51, it was 
made to fasten around BT and it 
arranges, a position gap of an elastic 
member 51 is prevented and the function 
of shock relief is always maintained good. 
(Example 13) Subsequently other 
examples of this invention are explained 
with reference to drawing 26 . 
[0165] In the liquid crystal display 
concerning this example, the back light 
equipment (the 2nd member) of a side 
light method is arranged instead of the 
above-mentioned stationary-plate 
supporter material 7. This back light 
equipment has the back light supporter 
material 26, and the plotting board 
attachment component 10 and the panel 
stationary -plate (3rd member) 17 grade 
are attached in the edge of this back light 
supporter material 26. Moreover, opening 
31 is formed in the position 
corresponding to the picture field of a 
liquid crystal panel 1, and the back light 
section is attached in the back light 
supporter material 26 so that this 
opening 31 may be blockaded. 
Furthermore, between the back light 
supporter material 26 and the panel 
stationary plate 17, the elastic member 
18 is arranged along with opening 31, 
and abbreviation closed-space 19a is 
formed of this back light, a liquid crystal 
panel 1, the back light supporter material 
26, the elastic member 18, the panel 
stationary plate 17, and the elastic 



member 8. Here, the light has the 
transparent transparent material 29 
made from an acrylic, and the tubular 
light sources 28, such as a cold cathode 
tube and a hot cathode tube, are 
arranged in the side of a transparent 
material 29. Moreover, the reflecting 
plate 30 is arranged so that these light 
sources 28 may be covered, and it is 
constituted so that the light from the 
light source 28 may advance into a 
transparent material 29. Furthermore, 
while a reflective sheet (un-illustrating) 
is arranged on the inferior surface of 
tongue of a transparent material 29, the 
optical diffusion sheet (un-illustrating) as 
an optical diffusion means is stuck on the 
upper surface (field which counters a 
liquid crystal panel l) of a transparent 
material 29, and it is constituted so that 
the dispersion diffused light may be 
irradiated to a liquid crystal panel 1. And 
the internal unit 2 is constituted by this 
back light equipment, the liquid crystal 
panel 1, and the plotting board 
attachment component 10 grade. 
[0166] Next, the effect of this example is 
explained. 

[0167] According to this example, it is 
formed in the acrylic board which whose 
transparent material 29 is thick and 
cannot deform easily, and this 
transparent material 29 serves as an 
on the-strength member of the internal 
unit 2. Consequently, even when a strong 
shock is added, deformation of internal 



JP09-73072A 



unit 2 the very thing is prevented. 
Moreover, according to this example, the 
same effect as the above-mentioned 
example is done so. 

[0168] That is, even when 3d of top cases 
deforms with fall etc., transfer of the 
bending moment to the interior unit 2 of 
3d shell of top cases is checked, and 
deformation of internal unit 2 the very 
thing is suppressed. Therefore, 
deformation of a liquid crystal panel 1 is 
prevented and the stacking tendency and 
quality of image of a liquid crystal panel 
1 are maintained good. 
[0169] Moreover, cost is reduced by 
making an elastic member 51 deform to 
some extent the first stage, using a spring 
washer as unnecessary. Furthermore, 
since **** an elastic member 51, it was 
made to fasten around BT and it 
arranges, a position gap of an elastic 
member 51 is prevented and the function 
of shock relief is always maintained good. 
[0170] Subsequently, other examples of 
this invention are explained with 
reference to drawing 27 . 
[0171] Although an optical diffusion sheet 
(optical diffusion means) shall be stuck 
on the upper surface of a transparent 
material 29, the optical diffusion sheet 60 
is attached in the panel fixed part (the 
3rd member) 17, and it is made to 
blockade opening 40 in this example in 
the above-mentioned example. In 
addition, the plate-like part material 
which has a certain amount of thickness 



and has a certain amount of rigidity is 
used for this optical diffusion sheet 60. 
[0172] Next, the effect of this example is 
explained. 

[0173] According to this example, it is 
formed in the acrylic board which whose 
transparent material 29 is thick and 
cannot deform easily, and this 
transparent material 29 serves as an 
on-the-strength member of the internal 
unit 2. Consequently, even when a strong 
shock is added, deformation of internal 
unit 2 the very thing is prevented. 
Moreover, according to this example, the 
same effect as the above-mentioned 
example is done so. 

[0174] That is, even when 3d of top cases 
deforms with fall etc., transfer of the 
bending moment to the interior unit 2 of 
3d shell of top cases is checked, and 
deformation of internal unit 2 the very 
thing is suppressed. Therefore, 
deformation of a liquid crystal panel 1 is 
prevented and the stacking tendency and 
quality of image of a liquid crystal panel 
1 are maintained good. 
[0175] Moreover, cost is reduced by 
making an elastic member 51 deform to 
some extent the first stage, using a spring 
washer as unnecessary. Furthermore, 
since **** an elastic member 51, it was 
made to fasten around BT and it 
arranges, a position gap of an elastic 
member 51 is prevented and the function 
of shock relief is always maintained good. 
[0176] In addition, in the example 
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mentioned above, although the acrylic 
board was used as a transparent material 
29, of course, it is not necessary to 
restrict to this, and space may be used as 
a transparent material as it is, without 
using an acrylic board. Moreover, 
although the back light equipment of a 
side light method is used in the 
above-mentioned example, of course, it is 
not necessary to restrict to this, and the 
back light equipment of direct female 
mold may be used. 

[0177] Furthermore, in above-mentioned 
each example, although a ferroelectric 
liquid crystal shall be arranged in a 
liquid crystal panel, of course, it is not 
necessary to restrict to this, and other 
liquid crystal (for example, nematic 
liquid crystal) etc. may be arranged. 
[0178] 

[Effect of the Invention] As explained 
above, according to this invention, the 
bending moment accompanying 
deformation of a case does not get across 
to an internal unit. Therefore, 
deformation of an internal unit and a 
liquid crystal device is prevented, and the 
stacking tendency and quality of image of 
a liquid crystal device are maintained 
good. 

[0179] Moreover, the 1st and 2nd 
members which opened the 
predetermined gap and have been 
arranged in the aforementioned internal 
unit, The 2nd elastic member arranged 
between the liquid crystal device 



arranged in these [ 1st ] and the 
predetermined gap of the 2nd member, 
and the 1st member of the above and the 
aforementioned liquid crystal device, 
While forming the space which resembled 
the 3rd elastic member arranged between 
the 2nd member of the above, and the 
aforementioned liquid crystal device, and 
therefore constituted, and carried out 
abbreviation sealing by the 
aforementioned liquid crystal device, the 
1st member of the above, and the 2nd 
elastic member of the above When the 
space which carried out abbreviation 
sealing by the aforementioned liquid 
crystal device, the 2nd member of the 
above, and the 3rd elastic member of the 
above is formed, this deformation is 
suppressed by the elastic member of 2nd 
**** 3 of the above, and the space by 
which abbreviation sealing was carried 
out even if a liquid crystal device tends to 
deform by the added shock. Consequently, 
the stacking tendency and quality of 
image of a liquid crystal device are 
maintained good. 
[0180] Furthermore, while having 
arranged the 3rd member between the 
2nd member of the above, and the 
aforementioned liquid crystal device, 
when this 3rd member is made to support 
the aforementioned liquid crystal device 
and a panel fixed part, the elastic section, 
and a panel fixed part constitute this 3rd 
member, a shock is eased by this elastic 
section and the stacking tendency and 
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quality of image of a liquid crystal device 
are maintained good. 
[0181] furthermore, the 2nd member of 
the above - back light equipment - 
carrying out *- the composition " when 
the transparent material which is a 
member is formed in a transparent 
acrylic board, it becomes what this 
transparent material is thick and cannot 
transform it easily, and this transparent 
material serves as an on-the-strength 
member of an internal unit Consequently 
even when a strong shock is added, 
deformation of the internal unit itself is 
prevented and the stacking tendency and 
quality of image of a liquid crystal device 
are maintained good. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing l] The cross section of the 
display by the gestalt of 1 operation of 
this invention. 

[Drawing 2] The cross section of the 
display by the gestalt of another 
operation. 

[Drawing 3] Drawing for explaining the 
situation of deformation of the display of 
drawing 2 . 

[Drawing 4] The cross section of the 
display by the gestalt of another 
operation of this invention. 
[Drawing 5] Drawing showing the 
situation of deformation of the equipment 
of drawing 4 . 



[Drawing 6] The perspective diagram of 
the display of an example. 
[Drawing 7] The cross section of the 
display of drawing 6 . 

[Drawing 8] The cross section of the 
display by another example of this 
invention. 

[Drawing 9] The cross section of the 
display by another example. 
[Drawing 10] Drawing showing 
deformation of a member when external 
force joins the liquid crystal display 
shown in drawing 9 in the direction of +Y 
by fall etc. 

[Drawing 11] Drawing showing 
deformation of a member when external 
force joins the liquid crystal display 
shown in drawing 9 in the direction of -Y 
by fall etc. 

[Drawing 12] Drawing showing the 
manner of support of the driver board of 
the liquid crystal display shown in 
drawing 9 . 

[Drawing 13] The plan of the liquid 
crystal display shown in drawing 12 . 
[Drawing 14] The cross section by the A-A 
line of the liquid crystal display shown in 
drawing 13 . 

[Drawing 15] The cross section of the 
liquid crystal display which has arranged 
the back light unit instead of an 
equipment case. 

[Drawing 16] The cross section for 
explaining the structure of the liquid 
crystal equipment concerning another 
example of this invention. 
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[Drawing 17] The cross section for 
explaining the structure of the liquid 
crystal equipment concerning another 
example of this invention. 
[Drawing 18] The cross section for 
explaining the structure of the liquid 
crystal equipment concerning another 
example of this invention. 
[Drawing 19] The cross section for 
explaining the structure of the liquid 
crystal equipment concerning another 
example of this invention. 
[Drawing 20] The cross section for 
explaining other examples of 
arrangement of supporter material. 
[Drawing 21] Drawing for explaining the 
example of arrangement of an optical 
diffusion sheet. 

[Drawing 22] The cross section showing 
the structure of the liquid crystal display 
concerning another example of this 
invention. 

[Drawing 23] Drawing for explaining the 
operation in the example of drawing 22 . 
[Drawing 24] The cross section showing 
the structure of the liquid crystal display 
concerning another example of this 
invention. 

[Drawing 25] The cross section showing 
the structure of the liquid crystal display 
concerning another example of this 
invention. 

[Drawing 26] The cross section showing' 
the structure of the liquid crystal display 
concerning another example of this 
invention. 



[Drawing 27] The cross section showing 
the structure of the liquid crystal display 
concerning another example of this 
invention. 

[Drawing 28] The ** type view of the 
conventional display. 
[Description of Notations] 

1 Display Panel 

2 Internal Unit 

3 Case (Sheathing Member) 

4 TAB 

5 Driver Board (Circumference Circuit 
Board) 

7 Panel Stationary Plate (2nd Plate like 
Part Material) 

8 Elastic Member (1st Elastic Member) 

9 Plotting Board (1st Plate-like Part 
MateriaD 

10 Plotting Board Supporter Material 

11 Elastic Member (2nd Elastic Member) 
13 Abbreviation Closed Space 

19 Abbreviation Closed Space 
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Zk*W&k-i-?>m&*%2 57bm3 7 0V^i"*x^l«E 

[ff*^3 9] «E)S2at/JB3co*ttffl»ds='A3H 

w4^:^SIci:-r5fi3}t^2 7 7!?S3 8 cov^-f ix^ 1 5E 
^ ®^)S^^Bo 
so - [l»*^4 0] ffirE^^ 5 , -»coS®4, me 
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fc. RflBIb^ I CO«iailIBaEIE3fts««S*t-C<c5^ 
tr, 

Cfcfc»»i:-r5«*8ll 6E*0>**H8B. 
[«f*3R4 2 ] ffilSfgi&dJKli^ I'^v'^A'ElftSrS' 

£ £ 1 E«o**««. 

[»*3K 4 3 ] ms&mm&t* y^h *hbs»« t 

£ £ i r S«*S i E*fc<z>«**3Sfi. 

r t tTzm&m i Ett-«>x**38B, 

[»**4 5] MEIEftlEiaSfi* R£#»»-hfc:»»i 
WffllcESivO^ 

wfcSr»«i:i-5BI**l"Etto«^3gat 
[»*flU 6 ] i»E#ttffl#ttR'<*/^&t^ 
5, 

£ i: S:«rtti:i-5R*3S 1 E«*>»**KB, 
[SI*S4 7] RS»ttffl»W:, R'**A'CD#3S»;^« 

£ «:#» t 1 Ettoa^»B 0 

£ 4: r 4 8 E«*>S**36Bo 

i»**5 o] Rs«^jaH*»jtt-53isK^^«ro 

£4:«:»»&-f6«#*4 9E*fca**36Bo 

5 1 ] rs«r id* * * ^ y * m& 

[00 0 1] 
[0 0 0 2] 



(4) ^9-7 3 0 7 2 
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[0 0 0 3] «?at* Sf$8£gttTt>, Aff*atW«T;fe 

[0 0 0 4] cw<t5<ciR«««3Stcov^-Ctt. »BBT 
2 — 1 7 8 6 2 5#43t«(cBB*Six-CV%*jSS, ^JxttH 

10 VVfeV\ 

[0 0 0 5] C*U::*tLT* ffiilCtSSS^iOS 

j^SB^fglb r C t CUffiUsIjlg 4: <z>««^iH«a*agttU S 
P5, 1 5 0, 2 3 1 KT»36LTl*5. 
[0 0 0 6] £JLT. i»W««5g{-ov^TiB[_ft«^3gfi*' 

[00 0 7] &3&^ mn^^/^t LTOfSA'^A'fcffi 

it Lfc 9 , fSASEBKADx. e>ftS«*^fi»a s «A'** 
20 /vtcfeS Six. ttA^E|pittd5«YkUliiKd s *Yfc-t'5w 
i:*if<0BSHd s *ofc 0 #l£, ^ ^-jx^ttdifiixB 
LfcB8jH^^-*-<. wix*T?KTO?J:5*H3e*JS 

[0 0 0 8] B28» % *^3£B<0*nBS:**b-CV*5 o 

[0009] m2S<n\o OAl^tJ: 5 /^/vi 
SSI 7*OBBP»JB5a«fBlzfi!*»j8Srtt#U COJLlc 
jKfi/^H t^Ttt#, iSLtf, TAB**"C 

o< fetLfe»AK»ffl i c 4 (cttfl-avmwwj&^sa 
30 ^/^/wg^si 7ic^s-r^>o swa^^^i^ 

[ooio] «A^*/v©T*. AXf±J7&te 

40 ^/EHI$ix5o ^0E»0E*l-J:9x7-^/<-!» 
St&ftbti* JEA^^/H lc*Dx.6ixfc'»aisasistL 

Eiaffi^liW^*{ki&s|»jl:Six5. 
[0011] 

v ^^i»»a«iS S: togf t v ^ c ft: 

(1) #ir x 0 2 9^iOOBC/TtJ:9l^ fSA^B 
50 •"^]x.rf+y^r&]lw®S^*Dfc»ofcS'&. JKA/^/^i 
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(2) Sfc, fKfl^-*/H fc»A^*/H SrH^UTV^ 

3&E1 7 i:3E»«Bttl 0 t<n$m^&%:*:£ < iroTV^ 

(3) *A^-*/H fcaAA^/ufcHSSLTV^ 

tt5f&Bas*>Srt:«>. *^tR9 i»A/^H troBB 
^ «A'<* A' l £ 25i (©IBW:a>fc 9 MtiX 

(4) «^«9(^a®(^*ffiKi*«:»»Ji-5fe«> 

(5) #St;iJS£T*^4R9 Jilc* y^/^/vS: 
«9 t*A^/H fc^OiasKftTi^fc. 

(6) *fcSe>Ki, fKA'<*/W t/^/H£Sl 7 t 

m&mnm i c 4 £%Affi8>Ai 1 c 4 k 

7-f K5 i:»ttffla-2 l^tfeflcojiir, xr/T 

[0012] ±au*:suH(c«^ftSixfct 

[0 0 13] *»Wtf>Bij<DSttfc LTtt. -<i/Xj)*?? 

So 

[0 0 14] 



(5) ^9-7 3 0 7 2 
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[0 0 15] 

i^m<omm<omm sit. bhk»ot* 

[0 0 16] Hill, |IMo**Bl;iJ:S«* 
LTWS*/^^tfc9, «F»4ttBlfflICfy/S: 

5o W*7ttXf*ffltft LT0>K#\ W*8tt# 

[0017] oSD, HJB^»ffi"C». 

1 <oWDSIC0fEE««rHrTff*»«-7 ^IEB£ 

20 aiWffl&»o«^iE9dSiEBSixfcs^3SBIw*30^-C. 

ios«4««-8, hmb'**/w. i»is«#«w-ciffl£*L 

lcJS2<0»tt«*J-l l^rSEBL-C, Kft 2 (DWttfftt l 
1, /^;H, *^4E9 fc-Cia*ixS»«rBflSlffl*»J« 

[0 0 18] SlllSo?Bffi-ett, /^/uco 

30 igm\cffife^i:mxx&»tiitt&&mzti* 

u5 5awffl*:»oa^ffij5SiafiSixfc»*iefiiw*st^ 

40 r% K^*/^tflftE«^«i:0|B(cjB2 0»tttBW*E 
[0 0 19] StSSojgffi-Ctt, ^15^ 

[0 0 2 0] fcjb\ lWEJBio5Wflfe«*f 

50** [0 0 2 1 ] jEiw. fl(re»liO»tt«B«-O^AS!adS5 
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0 JKEJfpC* 5 w t UV v 

[0022] *fc. «na»»«<oaw«Wb*sftfl:^7 

[0 0 2 3] mriaafrSBWSr^^^^^SrBW-r 
[0 0 2 4] ttE»2(0!Mt»tt<0«««:. atria 

[0 0 2 5] Ii:, «nEJB3W3Mt»#<oa*«r. stria 

[0026] tut, wie«2<o»ttfflwi^^^^a 
[0027] 3E(^ Miais 3 <0»tt«wmmis'<*/i'<0 

[0 0 2 8] frrlS^^^I^-hltfflrlE^^v'V 

^lEib^eIHlK^^ ^ §sa$n^^m^-^Jv^-c. utr 

[0 0 2 9] fc*3 % ^^^f^^M/^M^ii: 
[0 0 3 0] #S£WM\ ±&(&<I:5lw»j«£jxT^£tf> 

[0 0 3 11 B2I1 *#W^BU<aJt*wei!BS:** IX 
*3»K Cttttl2ll<na*«5tS:^"Ay-ew^. 
[0 0 3 2] EI 2 \Z^T&£h^Wn. F*)£i5^— y h 2 

h2S:3[«pta*l«»tt3tfcttT 

[0033] CO?*>. *36«W3«\ rt«lc3SWS:*r 

So ^HgfflW3<0±SDtwttBBP«FB3 bdS*fi8*Jx 

[0 0 3 4] rtgp^L- h 2 «»^|R3t«pfflW 1 

Sa«H-3lc»5 J:5^E«Slx-C*5 9, *B»#3<BB! 
Pffl3 blc»JSi--5ffl»cwtBBp»i 0 ais^jfiSttX" 

bfl. ^3gffltt3WBBRj»«S3 c ir^Ffl(C[y]ffl5 6 S:«fifc 
StcSrOfttf fctvOfctK Dflffl6lcii. 3W*« 

(s i 9#*»asn, «**9»^ 

1 OWTJRl 0 cM\ ^MRIKtff!) ft(f fcti 
T7 7^*J6«LT*3 5, R7 7^{:iB5 J: 5 fc'* 
*^B3£fi (S2^tg«a5») 7#E@£;ft,-C^£ (> -t 
LT S :©/^;H£fi7 4: 1 0 4: ft, 

^3SflJW3 0?56fflffl3 a. -HcatL-CiaCJhJ&Sih/C^ 



(6) SW9-7 3 0 7 2 
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EB£tvC^<5„ 443, ^jfcft^JM' 1 W\ 

*\ a^S9 tftft^/^i hernia*. m&/**s>i 

9, A' 1 , »»R9&U<»teSR*f 1 l\££oX 

10 ffiHSIHl 3ds«*S*LTV^S 8 Sit. A*JM'B:e«7 
t«*^*/H 4:<OBBtwtt. afi/^/i/ioS*«««r 

9jWB/aS;ft,T^5. $ ■:ojtm/ni:tt, 

AB4tcii. mmm I COffliBEIKSffi (HT, M K7 
K M " 4: 5) 5dS««S*tTUN5, -fcLT. 

20 ^^HS4E7<75glU»7 alcHSSl^-CV^5 0 £fc— 
✓^^HS*E7<OTffi(cB:/^^»J»SatE OF El 

[0 0 3 5] V^. H^+Y^IpI^ M^tw^piJDaiS 
s&sftMB Ufcfrfrfcf*. ffii/^^l fiH*lPltC»«l L «fc 

✓<4:LT«iBU *fc»tt««8<oS|iAlcJ:oT, ttA 

30 ^/noEfpJffi^liiK^fkmJtSix*. 

[0 0 3 6] Ba3<o-Y*iPitc. ««(c^5*H« 

[00 3 7] b^L4^e>. IBBi^-fX^ 1 7-f 

40 ipnt^mwds^ti-ssn^fcs. 

[0 0 3 8] *C-e. *38MOJE«CJSiJ^jafi^«ffiT? 

rtBBics 5 J: 5 icEB^n^m i 9 4: . mm 

1 Ofi«(fRW9 (C0fSBBBJ«:IHTTEBSixfc»2 OtR 
«ffl$t7 4: v cixe><otE«ffl«-^iaiwEBSixfc«^' 5 
1 t , ^Tism 1 ro*Ett«fiS» 9 i lfflia«»'«* A' 1 4: 
<z>B8. 2fctf WIESB 2 otg«^?W 7 miB«»^<*^ 1 t 
^BBJci-tix-fixEBSixfcWttSBWi l, 8t, ^<S^ 

fc*RKBiw*jv^-c. Mi2^ 2 (oK^a5«- 7 1 mia^is 

50-fifB«-3 t<?5RIB»wX»»»*:EBUfc 0 MI5 
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6, JzSKLtfcJ:^. 8(riaSg 3 

&0\Z.-tZ>t]&tL LV\ SMEW 2 <D«ttfiFB»dS^< 

a>fcfcSJ:5twLtfcJ;v\, Sfc, ^lE^/i^*^ 
[0 0 3 9] ei-L«fiKtc:a<3#. *^3SH(-ia«*«* 

^assist* £ *>r«0HK t;:fci:£«FSR«-a s EB $ ^ 6 fc«> , 

K»lbttW»JS*u »2^S«SFB«-oSC?BtJq3»J*ix 

[0 0 4 0] i»W*ttS:#JtLfc*^3Saf±a^*3KS 

[004 1] Bl 4 (c^-r»A»^»att. MM *Tfl6l;r« 
/££;ft,fc_l2TM#3 d, 3e (£AT, *-t«lfiflc3'd w 

±«ffft:3 d(C(lHflcBBPSfB3 bsfts^stfCV^S, 4 
fc, COJ:ffl|««:3 d^SE3 f lwttd?^«F|5 3 aiftSflgfiJc 

[0042] ro^-y h 2 ft, awfcfittSB»-e 

✓**/MaS4E7U:W:, t«oJbffitwg«feffi7 aj&sjgjsfcSix 
T^6o ^Ortffla.^!/ h 2li*^4Efft»»ttl 

B0LT^/uHS4E7t*lwSP**»«LTV^6o *. 
fc, ^^*^S««fa»l Olc«u ±3£LfcK#BBPffl 

COBflpffll 0 a<7?*ttl 0 bfl. ^P^Cbto 
"CT^Iwiff 9 fllf £>2xXV^5 0 tit, aM4«*fi 
(IlOSW) 9/> 5 . C^lftffll 0 a^««>ai*iX-C, 
ffl Pg& 1 0 a LtV^o 

[00.4 3] <b^*>X\ ^*^B£«7 tm^WL9 k<D 



(7) #g|^9- 7 3 0 7 2 
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Miwttjtt B v«-*A'i a>iEa£*vo^ 0 ^o?as*^^ 

/W £X*«9 fc<D|WKIi»ttffiW (SB 2 <D5»ttffl*t) 
1 1 m&'<*As 1 tf>lHft«^«*S:H£r J: 5 icEa 

10 tt,-5M4ffi*t (JfS3CD3(M£ffitt-) 8**. M^H<^ 
B«*««:iatfJ:5«wEfiSixTV^. tLX 
Wl 1. «|/^/W, &tf**E9MU l&«ES£*t*: 

f±. »«HStifcffiBl 9«r»riiL.tv^ 0 #3b\ 
S 9 wi£l5n6fei, 2fc't/fi<*H O 'ffi 3 b ooiugfi. 

[004 4] — :«/^/h tcii, ggtbjS r c 

45TAB4, £Bgb£ I COflSaEliigSS-efcS 

snx^s (^fb^) o tut, 

yvi icWBfl-g-dSHWnSixS J:5K»jEKSixtv^5 0 * 
*5, K^>f'<— K5fi, ±^Ufc5?^S5 7 a IC, *a 
l^JfaA* PFBI**) t;i«J:oT&!9#tte>nt^6 0 
[0 0 4 5] V^. »A*^36Bia s , El4(w^:i-+y^ 

^J:otJSft^-*^l* s K*lPlJwa3BLJ; 5 ^"T5o U 
?!>^ . m^<^ 1 ^ ^^/v-B^fi 7 k coBBlcitt»ttffl 
30 «-8 3&siaasjxtv^-6i:#(c:. »&*^^r H 11 3M1 9 

JttftStLtv^fe. 

[0 0 4 6] ^fc. ia^-y^r6]iwW^^afc'oy u c©^ 
tc^^Xt. Pl«lc, l&OWBHffilHl 
3,19 J: !9 . K*^-*^ 1 ^JR^iRi^oSJB 

^ia]«*i^tv^fe 0 

[0 0 4 7] ld»Lftj&Sfc % ft»^yh2(i, ^« 

40 «ft»«3Sfid5«T Ut±«B* 3 d tmm UfcS^, 

*:<nmy*=-*^ hise^otrt»3.^y h 2 a*. 

4t>*>, ^^^ffi7^^S^^tt 1 0 fc, (US 
tc^-TJ:5tcSEJg-rSJSixd5fc5 0 tut. f^^S^-— y 

1 tcioft SJSA^EfPlttffi^BIK^^fc; It 

[0 0 4 8] tct% H16<7>?Bffl-eii. 
^ /^/vSrttSrt^^J' h 2 ks &^n=>--v Yfrfy 
5o""'B#*t6*i6B*3 fc v «:«^.fca^3SB^*JV^. «f 
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Erttt« yh2t SfffEgf*: 3 t tDHlcB 1 <nW&&& 

[0 0 4 9] fl(fS5rt»3-^y M>\ Bt£ 

» 1 2tt5^ 2 (OSfiJfl-^Bf3eiB»lw|E«Sixft:*^*yv 

/K S(riB»10«»2fcl/WlEJB2co»ttffl*ricJ:oTllS 

[0 0 5 0] *fc. «HEJIS2 0fflW4iKnE^*^fc(DB 
fc3S3©ffl«-4:EfiU BEjR3a5ffl«-tmE^^ico 
IB, X^lWffilB3 0«»ti»1B»2^»«-i:<olB^ ffi 

ia*3o3W4ffia-s:^ix-ftLgEfiL, a*o, ME'** 

A\ lWEJB 3 fflrKJB3<7>««-atf«rKJB2 

[0 0 5 1] £felc, lWlE*3^ffl«-^IIBPSflS**"U 
S0E^-*/^lMrEH atftZmm-tZ X b l-HHEIS 3 <ogj5 
fcrtc&Stfttfeix. ^o. WEBBPfflfcSftE^^^iir 

i(oniw^3fi*tLfc»tt»fc. a*fe*SJ;3U:L-CfcJ: 

[0 0 5 2] — *\ JWESS 2 eD««-^ffitt<D«fI5«-T-*> 

?<< hjgfi-cfco, ^o, K»2^ft«-^e>«irE^^ 
fc, J:5(-UTt>J:v\ SfcSfeK, WESB 3 <r>ntt<r> 

[0053] mE]Bio«trdsain^^ff 
[0054] meiR 1 *>wtt»ttas=f AB-cfc 

[0 0 5 5] Sfc-*. fflE'**/^ -»03atRfc. 



(8) ^BBSpg - 7 3 0 7 2 
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tf. J: 5 tcLTt J:v\ 

[00 5 6] SUy*/«lc*<J** «*8B**TLTB 
Wi»Lt<i:Ltt, KBfriOgWfcttsatf*-;* 

10 [0057] ^^m\zm^xm^^hti^>m^<^/^t u 

^^^^0^7-7^^ (DMD) 
[0058] CO?^. ffifilR^irUrtt— »<^S«Pfl 

20 fi«^^/^iiriBtw»UT^<C?)/hSV^l--l Oum 

[0 0 5 9] COJ: 5*4»*#JSrfflv^»&tctt, |PJ# 
[0 0 6 0] :5 ufc^*^»3ttcov^-ctt. u S P 

4, 740, 0 6 0, USP4, 989, 9 5 5^#H 
[ 0 0 6 1 ] X, £ 5 Lfc«»#]&tfSffi<0«H*S-ih 

[0 0 6 2] ft. **MWt*^^/v*»ttffl«-«:1>-=> 

[0 0 6 3] **Mlwffiv^&ixS»ttffltt'i: UTfl, ^ 

f&^asw^^^fetiSo 

40 [0 0 6 4] SWtfflW^ESttSffiBi: LTfi, 

[0065] wresrE-rateBwt. *aa^«*«>4* 

[0 0 6 6] *|gMlcffiv^fei^sa^^^3t»<oafc^) 



(9) 
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[0067] Z<D£?\Z^ *»WttfflcfiSixfcB»aE* 

jEflfcjfcA*a s fT;t3« 
[0 0 6 8] 
[3?*6#J] 

5 0 H6t4#3§W<0— Jtffi#JTfc5«A**3£B<fcfttt 10 
H|-Cfo!9. EgJ7f4H]6 0AA ~ 5 ®rS LT 

[0 0 6 9] H7lw*3V^r. fff»l f4 2tfcO*tfa-r£# 

/H&8K»i-S K7-Y^— I C-e&*9, ICfy/^ 
«LfcTAB7>f/^'C*fiStl6. «*5f4, K7>f 20 

1 ci^ft**^ 5*:«>a> K7^r^-^- k 

[0 0 7 0] JKft^A' 1 f*. Sft* 7 

w 8 asflMaKiS'** a* i wa^fia*S:iatff i 5 dsafi • 

[0 0 7 1] AftS'**^ 1 0-b*lCf4«^S 9 3&s 30 

IE®$*x. SM5«^S 9 #i*^S3£»«» 1 0 1^ 
*E3t»ffl» 1 0 f±K«Bfl: 7 ^ix-PixHJ&SixT^ 
5o 

[0 0 7 2] $e>(C. S&1B**ffi9 ir«fl^*/H k<D 
WI04. m2(DWttLl$ttl it>K lttlE«l w»ttffl*t8 
fclRl«(ci!([iaffl[ft/^/vi o»^«*cS:Htf «fc 5 fcEB 

»l<0»fi=««t8 kX1&&£tiZ>m.Ml 2 k, 

9 , l , &tfSg 2 (DW&lfttt Ilk T*M& S 

ix*£MI 1 3 4r*K:»«Bi:RISi: Ltv^ 0 40 

[0073] *sa»^iSB<o»T<cir«cj;o-ca 

[0 0 7 4] +Y3ETfflO*T"Ctt, ^^ST^Sf^t-J: 
oT$i/^/v 1 Id^T^P*? 0 , JKft'"^^ 1 I4BI 7 

18)1 2 Ox7-/W^-a*i» 1 «?»ttflfl'8 OS** 

So 

[0 0 7 5] Sfc, -Y*flO>BTK:oV*-Cfc, 50 



«¥9- 7 3 0 7 2 

16 

**s»e>tu5, 3£B«fr7**:f4*»fi3a*«tt- 

1 0lcK7^^-^--K5i:^/v$tJ^Si:$:^-t- 
5^*— :7VW 5 Ttl 6jfis^j«S*i-CV\fcfc«> 

$§^-C*l4M 2 oPttSittt l l *Blc*i-ffifiU:lEB Lfc 

[0 0 7 6] 121 8 ic^i" J: 5 Id. ffitfl^A' 1 Sr^*^ 

*/viSS l 7 td(4. «A>'**A' l og*MR*id*«S u 
fc«5fflld«intt3 l#Rtt&JxT^5. -£UT|g3co^ 

ttiFBtti 8*r^/vH3e«i 7 tm&&»7 ko?m-e. 

^o/^^BSfil 7|do^Tfgl 0$£-[4g|5*f 8 £*frW 
*ffifilcEBi-5. -tLTRa^/vu IIOMS 
»8, /^1S817 % »30»ffijfPttl 8, XO^JS 

[0 0 7 7] d<7>£ 5 4»*tt5Cfct?, ffilHJl 9 0 

3ca#tegB«-l 8^ae?B«F<0»*S:fiJ«-*-5Cl<!:t^rtB 

(3afc«3> h 8 «>id^ 

^/uH^IEl 7wK?BlcJ:SSi>jt>*J«bTv^Sds. 
*/^H£4El 7 <73ffi»asjftKld;fc# < /<*/i/B 

[00 7 8] tc^, H9ld*M- J: ?(d N /^;uBSK 
1 7«ItBSfiX»9»2 O^DSWoit^l 
ldSS4*>»te«#"2 ItSEBU ^JM'BSffil 7 Srifr 
IS^4 0»tt«FI5«-2 lS:^LrHS«3E«r«IS«-2 0 ld£ 

XfMflSH^ 0co^p«rtlcgagLfc^ic N /^/PiSfi 
1 7^SSHfcB*«3a*SMt2 O^lP^tOI^^ 
ld:*A3R»*«*3fc*L-C. *«PBB»BL»*-J-*Ct 
tcj:o-CSi^^ix^o ^Lt, «HBH««*«r»«-2 0 
*»Btt*7 fc*^4R3a*««-l 0 i:OlBlcH*1-S, 
[0 0 7 9] #Jt*«3lCj:llfdr. JR4 tfD»tttt»2 1 

^^tsciT/^ui^fii 7©s»fi»t?)n 

5 0 iot, ✓^A'B^Rl 7 02E«4:ai^fc±-e. ^ 
o^3co#^a5*tl 8 i:»4^»ttfflti-2 1^3*^1- J: 

[0 0 8 0] *ib\ «63fcO*fiKT?tt. JgfPSl*^#5^ 

/^^iSfi 1 7 14, gf^S 9 k mWUW 7 ICS^ 
v^J:5l-, «»S9fca6BB*7i<oE««:+5J'tcflJto 
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rear 6*w*s*ofc. 

[0 0 8 1] U&*U H9tofl!fiK-ett»l^»ttSfBfl- 
8, #2<B»tt«»l u Xtf*3 05Wfi«BWl 8£tt 
m-fZ>zbX\ »4«>»ttfflW2 l wffijgftfi: 

^B±tt*>***:tt* J: 5/J^<t5:i: £ 0 
[0 0 8 2] B9©ia-ef±*lW»tt«#8, 
JB2 0»tt»« : l 1. 3 0»tt«B» 1 8«rW*Di" 

Sdfc-C. SM<0»ttffl#2 KDrfi (^/UHKtEl 7 
©«BtHS«3t«ffl«-2 Ortffii:W|iB«) tt*«a 

(S^attwxjir) fr*S< -fact 

[0 0 8 3] mia»10»ttffl«-8<0»rffilCOV^. « 

BfcoH«a s d2:Bfcfc5J:5lci-* - 

[0 0 8 4] 3=fc. «e^-*-S^*4K**]waft«<D=r 
[0 0 8 5] » l o»ttS»W8 <?3»r®JBtt. 

^feft i S:^^^^E^J:5tw»^Lfcas{cov^x■. hi oat/ 

1 1 ^Lt^tS, 

[0 0 8 6] + Y*IpI03STW»*W:^*^HSS 1 7 
3, 1 9 <D=-T—?^s<— Ml-<i:oT, -Y#[p]<Oi5 

T^^fi^^/H^fil 7Jift0iciEBSixfc»2co» 
ttStttl ggBBl 3. 1 9(7)x7»yy^- 

Tkl,1tZbX\ Kli73»ttffl5fl-8I1^^HS«1 7 

[0 0 8 7] HX'^Ji: UT. £&8td £ rft B OffiO&l 

«*3]S:ttJ8Lfc*fi\ B= 1. 5 (mm) <DtZ, d 
= 2. 5 ± 0. 5 (mm) T-^5 0 

[0088] &tc. Miam 2 1 1 , &x*m s 

0>«M£ffi«-l 8 0»««:^V/h^u>=fiK//ir, mi CO 
»ttmt8lcffiflJLT^S^y ^-y^J;»?^8S 

[0 0 8 9] £<blc:, SMEW 2 <a»ttffl# l 1 
«9t«fi^/H05BBlc. *fcJM^»ttffi*tl 8 4: 



(10) ^¥9-7 3 0 7 2 
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[0 0 9 0]«r^OEl7. 8. aV9 0D«fi!c"X?tt, WIS 
*««9tt«A/^H 0(R»t«ffi-e^.S*t«:l»Jl:i' 

10 #W£J8U:W;t5o 

1 7±tW£»;frifc«:QfcftLfc. Hi 2, 13. Xtfi 
4ttK7'f'<— sff— K5^/V@^Sl 7(C^Ufc 
5. K7-f s<-m- K 5 te^* ^vH^ffi 1 

7±B(w«riiSixfc^»«<Dy ^2 2 fflias^S^ 

1 0 Tffi±<nm& V7>22 ^»l6j-r5<feB«-Safi 

fflWirftlBi"*. ) 2 3. Xt//^i-H«ffi2Jiffilca 
20 Bttttfcixfc&A (HT, »x.A*tliSffi-rs. ) 2 4 

[0 0 9 1] dcoi:#. y 7 2 2±ffifc»*.»ttffltt2 
3TBBB* y ^2 2Jiffifcjqi;t&A2 4tf>T®Hk V^T 
ttcogggi^ K7>f K5<0«S J: < /«coT 

K7^'<— K5 2 4 irco^lw 

[0 0 9 2] ^^c*. K7-f/<-*-K50»»ttia 
13*£D±X X Z^f&]lCfiS^T% HI 24 3 <0±Y*T^ 

30 o»rE»ttS:d^Bi:<cSJ:5tcLT:. 

/^/HiTCP4, TCP4tK7>f^-#-K5 % 

5o Ull 2, 1 3 {C7f:-r J: 5 K7-Y/<-^ 

- K5co^KW2i^c7D±x. z^rsit-fi@^-e. ±y*- 

K5 t»*.4k*2 4 fc^Httttft'^w co±x. 

40 *s*DfeSci:tt<cv\ 

(^ffi^J 5) *Mfi«-e»H 1 5 ic^-T J: 5 
^HT*^B«H2B19, 19a^fMtifei() 
i^, «Ma|gfiK»:7 0«t?5i::^-/^7^f h 2 

H3t»«tt2 6 ^coTffi!J{c@^Six^7-r h 2 7 i: 

212 8 (Mttaf/^) . **»ic*3t«ei: LtoSH 
cor^ y^S2 9 fc»S5LttSk)6S:»-5fc«)oa:«jai*Sr 
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[0 0 9 3] SEtw, l»1Bl£»»A&l*ov'-- K 
p»3 1 lciMfiaHPffl3 lSrSCJ: i^tT 

w*-3»*f*»to;b;ft,tol\, 

[0 0 9 4] to*>\ ±E»Kli«ltt, Sf»«:-£;tS £1E 

[0 0 9 5] CWJ:5(C3(c»j«0#Jfttt«t. 

[0 0 9 6] £7C. flfc fi^.+A' I , /^^H^4E i 7 pel 

[0097] dag^c- h^bofr*>»**^-e 20 

[0 0 9 8] Sfc. Sett^f* 7 <oftt> 9 fc. y<y^7>f 

tt»SLftV\ 30 
[0 0 9 9] J^_ht&0J Lfc X 5 *»M<7>|8JfiW 1 - 

[0 10 0] £*: s »3 0»ttffltt*lWE^^^H^« 

[0101] ^/uH^ffiofflHS:»405Wftffl 40 

±T\ »3(75»ttffltt"i:*40»ttffl«-<03»>j(CJ;oX 

[0102] $fe. as 1 o»ttffi«-fl>0rE*tti: 

B#<o^^-*^H^ft<offi?B*s}fffi^^/Hcete & tov \ K 
[0 10 3] 4fc. » 1 <0«M4SJtt\ SB2 0»ttfflttft .50 



tr»3<r>»ttffl»«r#JD-r5wt-C. S4^#ft^ 
fI*$:/^/H^fi, i-tofo*>«ft^-*^^3£^*t5 

©/j^kjftstoSixa. 

[0 10 4] *1*>WS«H\ #2*>5M£««-X 

0 \Z.Wtfe £ Mtm 4 05*^9500 rti £^*<0#f4§|5#- 6 

(HI£#J6) *i\ **M^jl«£«6lJ:oi^T. HI 6 

[01 0 5 ] #jfeffiWlw«5«fiSSBW\ ^S6W*f 3 e 
£^/PB5&& (» 2 7 fcoMBtKKBS 

JxfcX«»Wl 8 aS:«^-CV^5 0 :^j*«»18a 
fi, -to±ffi^^i'HSS7obTBB^H3eS*t"C*3 

[0 10 6] Wttfflttl 1, " 8tt. EMtKlw**^ 

[0 10 7] ^SlffiWlcis^-Ctt, ^SStttt 

3 JiW^Kffltt- 3dt T(B9^3Sa*t 3eti:«J:oT^ 

[0 10 8] &\z % *j|J6«ofPfflfcov^-cttW-J-5. 

[0 10 9] »fiKB^*(Cfft>/t?) Lt, + Y 

36riPitca*:toWSB^fPfflL.feti"5fc, ✓<*A'H««7 

J:5ti-Sds. rt»Mjrh2 (^*yviS«7) fix 
«rffltt 18a^ LTTfflI*SSffl«" 3 e tc@^: • $ 

^.^rx h 2<o»ffo * ffi*(c#5*a^*^l <oSE** s l» 

[ o i i o] *fc, -Y*ren-a*to»«^f^fflLfc» 

-g'twrtSUJ.-s/ h 2 3&s-Y*fiUc»Bb J: 5 ^ LTt>, 
X««»l 8 alcttK»«iSrRLil:t"SJ: 5to5IK*^ 
fflU rtffiaLiiy h 2^#tt J ?a«W:|»Jl:Sn5. 

[0 111] *«16«|oj»*^ov^RM-r5. 

[0112] **lfiW(cj:ix«, a*rto««3ft s ^fflUfc 
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«7icov>ra^-t--5o • 

[0 113] j|e*lB«IZ*5V*Ttt\ '^A'BSS (S3 

wtE*ts»w) 1 7 i (nmTjkmmzzffc-r 

5$8HtwBBP«fI5 3 l Sr^ru-CfcD, ;o/^;v|36fil 
7»T*8wttHft«*»SiW (Jg2<Dffi:fcgr$#) 7#E 

±ffiO*K«BW3 d left tit tf>£*LT^5 0 Sfc, 

17 t HStE^WfflW 7 fc oiffltctt, Kft^*^ 10' 
1 <o**«««:Htr «fc 5 fc#tt<0BM4»«- 1 8 *s£B * 

aVHS«X»88«-7lcJ:or«BflSPfll 9aWL 

[0 1 14] Sfc. ^3S«M*3 e ^^K^U7 2: 

»ttl 8 att, *0JiffidSH^tS3£l*ai5tf 7 0TffilwB 

[0 115] *JtJ6«lcJ:ixtf. a**«** s ^Ufc 20 

»*. Erpltt J ^irKo*ftdSB&Jl:Six5. 
[0 1 16] #JI«6#JKJ;;h,tf, — 

<D*»U4, ✓**A'B5e«l 7i»tt«»l 8 

[0 117] *3afi«C*5V^T(i. /^/UB^Ko— SB 
&BM*ffi»2 ltaoTMLTV^o -t-ftte*>. #H 30 

#1-5BSSB1 7 4:*U-C*5!3, r^^coSa52 0 
fcBfcffll 7 tl4»ttffl»2 1 KcfcoTl&S^ti-i^ 

«{ti- -6 J: oT4»T 1^5. -t<Z>ffli 

[0 1 18] *jt«6«iUwJ:ixff, 
a^M^Tt* »EBl^-*/H03E»^»»JSix. 40 
USA* EflHt^lBH^fMsiKjhSix^. 

[0 119] *H«S*J(cJ:Jx«. 
B£&1 7d«»tt»»2 l«:*LT5t#S;h/C^3fc: 
KiSaJl 7<DJE?BdSjS8fiiS*t5 0 H£S 

£sn 7<Dffi»ic#5»Bi^*/n©aE»j* s asisn, 

(3Sifi«9) o^T\ Ell 9 4#§LT, *«Wa>*lfc 

«9tCOVNTt^P^i-5 e 

[0 1 2 0] #H!fc0i]l;i*H*TW\ /^^BSfi (SB 3 

Otg^SPW) 17 0)7*1^^^7^ hJ^2 6 50' 



#KBS;h/0^. :^^7-f h^95tt2 6*4, 
fft B l^^lo«*tt*tz»iS:'i" : 5$BHiwBHqffl2 6 a 
.Sr«"U-C*5 9, /^IfiEl 7t/^>?7-Y h£fSSl5 
»26^ 0P«JJlcf4. 1 J: 5 

IwfisttwSWtSfBttl Sj&sEfiSiiT^S. 

7>f h£mttt2*6 0T#lwf4. K7>f h5t*v<;y 

^7>f Fit <»2©$Ettffl«0 2 5^IEB$nT^ 

/vffi|(0#**2 9Sr*LT*iO. C0?W*flE2 9 f4, ft 

&/<*/i>i oK*«*^*^l^;■^5^5lffl^wEB*i^Tv^ 

5 0 COW36*2 9G0^fflK(4. JftlSffiV^jRyg 

«IH*<036jH2 8*SEfiS.ixT*5!9, «-*W 2 8 co^m 
(cttK»W3 OdSEBSix-CV^. »**2 9 

[0121] *»16«icj:ntf. a**«f»^f*« Lfc 
USA, ElSltt-^BJirco^kdslKjhStLSo 

[0122] ±&mmm\zi3^T&. ^aitti 

[0123] ji&iiis^j 9 ic:^Tf4, xwasa- 
i 8 a imt ufc^ N i2o sc^-r ct 5 

[0 12 4] S&lc, ±»*K«lc*j^-cr4* 3£»tt*f 

1 8 a ©±TWffi**h*ftBJe"t-<5fca>fc L^^2 % ^ 
■rn^— **B*-T5 J: 5t-b-Ctfiv\ 

[0 12 5] Sfc. JbailiteMI-^Ttt, WttSBttl 

t<oiLfc^ fe*>^Aycn(wi»5iejSf4*v\ «ftfl* 

[0126].$ <btC % Jiat|«fi« 9 IC:fci^Tf4. mytft 

2 9 1 isxmwK^moT? y/HRSrttsufcds. 
ll^6^Jlc^ov^Tf4. /^^^ h^g^r-^-r K9^f h^: 

otcoirLfc^, t*>^A/Cixlc:ia5^Kf4/j:<, BET 

T»4. h«:W3fc«c 2 9 lcl^T£if5 t>co 

U7t^, t*>^>A/wlx(r|»5iK»»f4/j:<. EI2ll^ 

■*-j:5«iiEBU"ctftir\ ytuzngjgk&mi- 

6S«:ogi5«- 6 o ft/<*^l£fi l 7 <Dffi a as 3 l (c^ 
ffiHSPfll 9. 1 9 af4±T!C^WrSixSj&^ MfiVQ 

n Httffi »4*» s n a <£>-c^ r— ^ 
[0127] Jl3^#l^l6«y^*3v^-cf4x 3S««tt 
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[o i2 8] £x±wLwi,tc£?\z^ ^mmzzzt. m 
mm 2 os«a5«-ic^ttSFi5«-^^ l.t^£*lt^&& 

[0 12 9] 4fc, «rtE3E«r»W«r, JB 2 <at£lfcafcrx 

[0130] se>K. sma^2o«« 

(HJS^JIO) *i\ #3BW<*>l«fi0JKo^-C\ 02 2 20 

[0 13 1] *jSJfi«iJtC«6JSA«^||SfiJC*5V^Xtt. 
#*£|5 3 a trtW^—S" h 2 i: WiaiwBSBd x 3&s«J&S 

\Z % ±flllfl£3 d^&rt»«5f h2^0ftlft->y 30 

[0 13 2] fc*5, *mMW\z&\i*xn* MMittttl 
1, 8(4, «{fcUfc»l£»te*^-r=^# (v-yn^ 

[0133] fcic, *JB£«ijofffflic:ov^rRMi-s. 40 
[0134] v^£. iKfi*^3gH^ s . SI 2 3 ic^-f + y 

*t5. L^U -h{H!lMf*:3d CEttfc:r4, ^*S!53 
a) h 2 i: ttSM*ffl*t 5 1 *4M.-C»*)fl- 

flan s, h 2f4^?£-S"f\ rt^^-^s/ h 2 0»*RJR« 



[0 13 5] Sfc, afat^I^ -y^l^Tl 
Ift-fZhVXD^ ±mMt&3 d^P>rtttJ.— y h 2— CDS 
oX\ rt»a=jxh2tttM1 i , f^gp^^i^ h 2 0® 

[0 13 6] ^co^, 6ix*<*ix«, 

[0 13 7] Ric, *«J6«o3»*^ov^»Wi-5. 
[0 1 3 8 ] *HJfi««J(wJ:Jxtf. _b«»#3 d^fertlFB 

[0 13 9] *fc, fiStW(-iai:BT*:0fEft«Si?)#(t 
ffi-e«>9v -fc©»*(wtt, £0»ffiffiW5 lJ&SA?*!7:y 

[0 14 0] St Id, **SS««J(-«tix«. StffifltttS 1 
[0 14 1] b^Z>X\ BRRRd 1 (4. -tco«ffa»tc*3 

(4. p^J:ffi!lfift:3 d coiSft^M$:fT 

[0 14 2] *^ffi^JfC^VNTfl. 5^tta5tt5 1 

tt. S*3 d(D7^xgIJ3 a irtSBaLny K2 0SHJF|5i:0 

[0 14 3] *ib\ ±a*Jfi«lw*5V^r«, e*3do 
[0 14 4] Sfc. ±ajOK«*wis5V^-CW:, »^»5 



25 

T« (r*fo*>, rt^^j/ h 2 ;4:tai:BTi:OlB) , 

[0145] s&u:. ±mm»sdtm»m»nutti 

0 t05BB(wB*BBd 2 SrMLT, 3 d dsffjg u 
fc^^fcJLfll«f*:3 d i«*E«WSlWl 0 t^S* 

LT*fiv\ *fc, ±«tt*3 d 1 0 

t<oiB«c«llBd2 4r»*fri\ ±«ttff 3d 

d*»<»/*i-SC J: ±««*3 dd*ib**K 

[0 14 6] -bJ6Jt*«lc*JV^Trt:, Pt£S5*t5 

1 toy =^*:*A&tfcJBLfc3fls. fc*>^A/wixlw(»£ 

[0 14 7] _hifi*lfi«iw*5V^Trt. 1 

i, 8 ii/y ay^*oS*ffli:J:cT«fiit5t>o 
H 2 4 Sr#flB 

[0148] 02411 *JI16«(-«6«A«^3S1B«> 

(KT, w ^^«^a5«- M t-TZo ) 
LT*3 9. C0HStE3£»ffllt7 fcSfci^*^ Off A at 
■?■) 1 toMlctt^/^HS« (»3<o»») 17« 

1 OBHfc««lc#jS:-r5 J: 5 l-H n£fl 3 1 j&s»/SS 
*ur*3 9. *<o±Btctt3lfttt (y>0 2 2*s»fiKSix 
TV'**. £/c. 7icil ±aj?jfi«ij 

»tt»W (#3*>5M£tttt) 8£^UT?£& 
/^yn #&9#tte>;h/t*3{K 4fcJ8ft6B 2 2fcte K 

1 0 2fctf'**^B3&El 7 0i8»JH 
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«■) 18dS|ElSixXV^ 0 tUT, *5llfiW£#^T 
H M/<*/n, 3MM8W1 8, ^*/vh*«1 7. 
#tt§i5«-l8. fttffflS«*»S8*t7icj:oT««BI!ffi 

[0 14 9] ftic, #*J6«^«lcov^KW-*-S. 
[0 15 0] «A*^«J& S * +y^l:i$TL 

10 "^-9#tt" (-*ttSE»"*--5. U&*U -hO0e#3d 

(IBSt-fl zK*S53a) t y h 2 t fiSHSSP 

«-5 l*jfrLTBl?)#Jte>ixTU^fc«). Jtffil«ft:3d 

= y h2WfB»KK«MB^+»^W«Six, /<*/noE 

ft *Mw*<fb * 86 c c t a* -e # ^ 0 
[0151] aaa^Ka^, -y^mcmri, 

»i-Sfc<00>* ±ffi!lttft:3 d^e>rt»^-=2/ h 2— co* 
*r BSC w 

[0 15 2] t^W, tt**^3S«3&s+y*|6Hc«T 
Z>t>K l tHS«3E»««-7 fc<onOtdtt»tt 

3, 1 9 a ^xT^y/^-i Utatlt^fcfe, ffiKA 
30 [0 15 3] **}fi«C0a*(COV^TttM-r-5. 

[0 15 4] #jll(S4«KJ:ntf* »tt«ffi 8coP^fti 
[0 15 5] *»«S«^J:Hfdr. Jb^H^J^^ 

[0 15 6] i-ttfcfe. »T«lwfl£oTJLfl9K«c3 d^ 

40 

[0 15 7] *fc. »tt«FfiW5 

(HJS^Ji2) ov^-e. *^^o{&^nis#ijic-o^-c. 

0 2 5 4r#SUTSlM'<-S. 

[0 15 8] #Ifi^jl:i4$f B I^glt ±iELfc 
50 " (»3<7)ffl») O»5t«0**sa4s. 
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[0159] ^mMm^^^xn^^mm 

ffitt. ^^B^ttl 7. 9M4SB2 lRtfBtftttSli2 0 

7tt\ JtaB*JS«tra«(cBHPSfB3 lit u 
T*5 9* -tO-bffilctt. K9>f^— K 5 Sritttt-rs 
tz.ft<D&&U2 2tm&£foX^Z> 9 iSH^*^ 

6 0 — S\ Bif*^8fP2 Ofl. /*jM"B5£8H1 7Srffl^-T 

fc^yuHSffll 7 4:<z>Bt-fi»ttSR2 lWSixt 10 

1 7 £S3g-r -5 J; 5 2 0 &IEB U r 

S&W (JB 2 CDgBfcj") 7 & tf^iEtsM^ssa- 1 o tca^s 

[0 16 0] ft id, *Hffi^jOSi^:i-O^T^-rSo 
[0 16 1] #3fclfcMtt:,fcftH\ ^'*/HSSl 7 HP 
tt«FB2 1 {CJ:o-CS<5l?«ffi^»*tl-CV^fete, ± 20 

[0162] *ienfi«tcj:3xtf. jiSBnasey t p 

[0 16 3] -Tttbfe. &T^id#oT-L{|!JH#3 d*s 

[0 16 4] #tt«*t.5 lfc*^4Q]fl£flg£-& 

£*x£ 0 S&lw, l^mtS lfc;taDBTI^:at«S^i:-C 
EBLTV^rt:a^>. »teffi»5 l^flfcBi-ix^BSJtS 

[0165] *ll^fi«^w«5fSfia*Ktt^c*3v^-c^i. 

Ltfc9, ZiD^y*?* h3E»ffltt"2 6 W««PlCfi x 
S^KfttMSfl-l ORt5^*^i3lfi (S3^§Rtt") 1 
7«flSftB#ttfc;KT^fi. ^;x^?>r hXfiFffl 

W 2 6 ten. SfcA^*^ 1 ^Bfffife««(c»jS:-r-5ttK(c 
MPSS3 l«JtiTfc^ C^^P§i5 3 1 ^r^Sr 



^y^-f KX»ffl«-2 6 t/<*^ISfil 7^0 
IBfctt* BHP»3 i»c»o-C»tt«Wi 8*sE«*JxT 

3t»ffl»2 6, WUMttl 8. A«*/uB3t«l 7&tf# 
tem*8l£J:o"ClifrffiBfl£IBJl 9 a asjgjsfcsnri^s. 
::t\ 7>f hWU aM4r^y/^«CQ«3tfls:2 9Sr* 

•wffttw*»2 8 asEBSJx-o^a. cne>o 

3tK2 8SrB5 J:5lwS»S3 0^EHSlxT*5!>, 36 
H2 8 a*e><07fca s W##2 9 0*leitA-f 6 J; o\zMi£ 

4^ll:»lRlt5ffi) KMu *tt»*at L-CO76 

[0 16 6] ftiC. #J|»tt<D»*tcoV*TlttW1-a. 

[0 16 7] *SBIfi«(Cj:*L«. ^76*2 9ft m<X 
8E«Ltc:< ^r^_y/w4ElwX«fiKSnT*5 9. C<d^t6 
#2 9^rt«a=3/ h 2 034U^ffltt■^:4-^TV^e. -to 

[0168] -tteibh, mTm\zftox±mmft 3d^ 
[0169] ^14^5 x*ibz>mm%mmtez 

#ttM5 iSr^CBTlclS^^^: 

[0 17 0] ov^ *«M^teo*JB«»-ot^ % 0 
2 7Sr#HUTIftM't--5. 

[0171] ±^El^^fi«9lw*^v^Ttt, ^76*2 901® 
(ms<o%&) i7icm#it, ^p«i54 o^^s-r 

[017 2 ] &mM&i<o$)%:^^^x®.w-rz>o 
[0173] twiat* ^76*2 9(1, m<x 

#2 9jftSrtfB^=- y h 2©»ffffiWi:/jro-C^5 0 -^o 
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. [0 17 4] r *T#lw#oT_L««tt3 d *£ 

*m±Sii, JKA^/^lwgEfajffi^>SiiK^aff(jij|t 

[0 17 5] Pte&#"5 1$:$)5SS53»W* 

K>. vU^ttmt lt=>^ MM£ io 

iSSixio S&K* HMtlfBtt-5 1 SriaCB TIGRIS Si* 
■CEBL"CV*5fc»* )Ht«tt5l©ffiIfjiAS|»±S 

[0 17 6] i*5 % _bSELfc*lE«(C*5l^tt, 

7>T M£B*JBl^Cfc&V\, 20 
[0 17 7] £t>fcl. Ji3£#SIJ£0lJIC*5^Ttt:* 

A/CttldRSi«:*f44<, ffiOiK* (M*.tf* 
[0178] 

6„ 30 
[0 17 9] I»iartffl3.= y J5f*HI»*ia 

JtTgSM$n/cmi5:U t ^2 0^<i: N 
»2<o«»(OW«IWI«(cEBSix/t»SiR-T-i:, lltrlEJB 
l^ffl#tlWISJaft*^twBBtc:iEBSixfc»2a3»tt 
tt»t, WEJB2^«fttti«««**^i:©IBIIwBB* 

A*^\ ^«io8fp« , ao c WriBJB2^»ttffla-|c:j:o 
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